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(57) immi 

¥i3tefe^g£#ir £«»©#! 2 ©ftttBtfftBUttKE 
«LTfc»6tftMl I I-V«ft^ftf»#MlS 




< 



(2) 

1 

£SH 1 ^tChfBfi 1 ©^(EttSBfiJ: 0 «t^£S 2 

m\sT^zmm&i 1 1 -vflKt^«*w*is**ffl 

iB#tt. 10 
[«#«3] ±K«»©3l2©f^ttJ3JWttK:E*JL 

C«*«5] ifE^jfiS^OlSjtO^^Sw, . ±|H 20 
HgcW^2©M«W^^Srw t tLttt. w, = nx 

m$kcom2 (Dmt&nmm&w, tifctt. w, = n x 

ft* d i: 1 IE«c<£>«itS1£cD§Sj&^ 

ft. 30 
[«*Jfi8] ±C*jfi»«(Olflifitt«t#|filjilKj«fiC 

ffl ^ e. ?x v n *? - >-eft * d t <t t 
im&m 9 ] _hfe«&©£! 2 ommtttfe? « ic« 

aSWfCE^J bXU5 C <h 3 IH*fc©$| 

[ffijfcJl 1 0 ] _kfB*«&©SfS 2 

[fH^Hl 1 1 ] ±E«»OS 2 ©flBWijE^rft^ttK: 40 
HMWKEM £ £*«$«£-r*»#JH 3 fE»CD 

1 2 ] SWCBtftf-S— 0<D±flE£S 2 m^M 

i 4 ] m^zm&-r*—-3<D±mm 2 

(DfflRitel 0 0 Atm^±-t?ft*di^^mi:-r*fS*3l 50 



#§12 0 0 3- 1 2 4 1 1 5 

2 

[M15] iiEtfl 2 ©ffi«c©J13»Jte 2 0/tmHi 
[«^J116] liES2©®®OMB5 0(imEt± 

1 7 ] JifEgi 2 OflUftOfflJtat* 1 0 0(tmH 

m&m i s ] ±e« 2 offi««±ESfk^* 1 1 1 
- v mc$s*h ^mtemm&mm l t ^ * c £ t ? 

[w*3S 1 9 ] ±e* 2 o«*»43Fje*Att«©»tt 
¥^tete«s«t 0 fi^js 3 ©spi9iEfiMB«s*rr sas 3 

[f»*JS 2 1 ] JifESH 2 <Dffii£;i3J;tf ±gHffl 3 (OfRtt 

^tcLfcc t*iit®t-r*f»*«2 oEm©njia«© 

[ffig&B 2 2 ] _hEf?5 2 CDM«©it@« 1 0 /i mjy.± 
1 0 0 Mm&T^**£££4$«£T*lll:fc3HlIE*© 

C»*JB2 3] JifESS 2 CDM^CDiaS« 2 0 m m£U: 

[»*js 2 4 ] ±mm 3 ®ffi^©itg«±E^ 2 (Dm 

l£©IfiSJ:0 2 0 Atmjy.±2 0 0 um&Cf±^^Z 

«f®<t-r-5«*3S2 o m.m.(Dmm.mwi(Dmmj3m. 

2 5 ] ±fBiS 3 ©ffi^WifigttJiE^ 2 Of 
t©tll<k0 4 0 /imJiUil 6 0 /im^T^t^t* 
#mtT-5»*«2 0 EttO«jfi»1S©®ljfi^ffi. 

[S*^ 2 6 ] 3 O^^C0ifiS«±:E^ 2 <D$i 

^OitS«fcCi 6 0 MmUiil 4 0 /imHT^l>Ci:4 

2 7 ] JiIESfS 2 (Dffittcosptfelteii^ft tt±E 
m 1 »««©¥^e<i«fi<35 .5 fe&L±T'&2> Z. t Sr#8l! 

[W*31 2 8 ] ±mm 2 ©MO¥M«Ili 1 x 

i o s cm t &>±X'&z>z.£$ : !&m£-rz>m?£mimm 

Iffi&m 2 9 ] ±fESB 1 0««0^<Effil6fl[tt 2 X 
1 0* cm-'J^T. 2 ©««<D^<Effi««tt 1 

x i o s cm'in^T'&zct&i&miz-r&mT&mim 



3 

CB*JS 3 0 ] ±fJSS 1 ©««<B¥^tefi£f«B 2 X 
10'c m-^T, ±ESfS 2 ©#l&©¥^i|£te£«tt 1 
x l 0" cm , «±. ±e«3©*«0^tettSB*tt 
1 x l 0' cm-'iO*J<, 2xio'cm-'J:t)* 

[ffi^JS 3 1 ] Jbe«ift£«©*i6rt<±E8 2 ©ffiis£ 
*»6 1 um£K±MftT^ZZ.£Z%T®.i:-?2>m?km 1 IE 
t&©fllift»£©Sig**£. 

3 2 ] ±aa«iiia«o«»*«±EJB 2 ©«# 

E«©18i£««©Sti6;$*£. 

m** 3 3 ] ±.mmj&&&<Dmm<±mm 2 ©m« 

1 fEm©tSiS*«©SiS*fc 

h*#jh3 4] ±!h^{m^ i i i - vm<t&<to*m 
#a*±t:aMt«*i 1 1 -vtwt**4MWWi*j** 
* -a-fc fc © (c±ia«ifi$^-rs ± 3 k l & c <t 
t-r*»*5i 1 E«©*it*«©§Sit;*i4;. 

(if*3S3 5] ±ES<t«* I I I -V»fc^«^# 
#S1K(iA 1 , B y G a I n, A s. N,-„-» 
P, (fcfcU O^xSl, OSySl, O^z^l, 
O^u^l, O^v^l, 0^x + y+z<l, O^u 
+ v<l) frf, *5 i t SSfii: t 1 ESE©» 

H**»3 6] ±E3<t»* 1 1 1 -vm^m» 

&»«teA 1 , B,G a,.,.,., I n, N (ifcfcU 0 
gx^l. O^ygl, O^z^l. 0^x+y+z< 
1) ^e&«Ct*4S«frs**JHlE«E©«ift3S« 
©§»ifi:£8;<, 

[»*JS3 7] lIE^ftfilf I I I -VM&«l¥# 
#SSttAl,GaH,In,N (fcfc'U O^x^ 
1. Ogz=Sl) *>b)il.^t^g|tt5Mlg 
3£©*»igg1£©Sljt*ec<, 

3 8 ] ±.m&im& i i i - vm<t&ta*m 
itmmzG a n^s^s ct^nattswis 1 mm. 

3 9 ] ±Efg 2 ©^©ffiRS* ttit 
©8B# * T 5 -f ;* > b * t L Tffl lit^X * 

i <Dmm<piz±.mm 1 ©wfc&^gJ: o 

2 CD¥i$iiteteSga£#-r £«»©3§ 2 ©^ScT^giJEKHC 
[fUsfcJS 4 1 ] ±EfiS 2 ©**©|SII«4i J: /S&tt 



(3) mm 2003-124115 

4 

#JS 4 0 E«©flli££#U 

tf*JS4 2] miO¥-i£iXM®&&m? 
fc*3Si C±EiH l o¥^RB*flE«tOJB^ai 

2 ©¥i^J?P6««*tt««fto« 2 ©ffi«E^«fl"JM^ 
EJULTusSftflMU i I -v»6fl:^*¥»fl£««* 

ffl ^T«jtS«*Sifi-TS«fc 5 tC Lfc^«jt««©§^Jt;'^ 
i^;-C 1 &-^T. 

m. £ »«jrr ct o \z h tz c t z mm t -r s © s 
[»*JS4 3] jb i ©sp^i«****-r*isa*^ 

&5ffS 1 ©H«*iC±i2f?S 1 ©¥*9*R8SB«<fc 0Slr»« 
2 ©T^WMSttsaoi 2 
E5>JbTv>*afl:«* I I I - vSi{t^«¥W*»«* 

p\LT^z>g.ity>>%i i i-viit&MiMS^ffl 

^T*iftS«*«irf S <k o f- Lfc#tifi»«©SBfi*& 

±ES5 2©ffitt©±£a5&^J;5fc±£#ift*S©* 
mZMf&tZ^o \zLftZ\t £**S![<hT3*ia««©i3 

4 5 ) ±ejb i <nm.m*mm&'c& o . ±b 

30 6©— £t±*«g*EUfct)<0-C**Ct*«faa:-r*ffll* 
314 4 E*©*JiI*«©«ii:frifc. 

©«* j: o iis.fntatag^is&OTffs 2 ro««^«aijeqtcE 

±ESf5 2 ro««<»±£iiS&v>«fc 5 fc±E«jfi»«©« 
4 7] SI ©¥^<Ett*** wt*is»*» e> 

1 <nmwL^\z±.mm 1 ©¥^«tes««t ois^s 

4 8] si ©¥J9tett*«s*rf sttaa* e. 
^t^>s 1 ©n«E^tc±Es 1 wisi&iiLmm*. om^fs 
2 ©¥*^te{4?ea^*-r'S)i«^©s 2 ©ffisjiWSjiijem;: 

50 E^JLTV^^ft^l* I I I -VgEfc64b¥#ttaME£ 



5 

c«*js 49] s i ro^^ps^^w-r-sMft^ e, 
mmvx^^itmmi i i -v^t^^^a^^ 

ffl lr»T¥##a3t*^*«ift"r 3 «fc 3 C Lfc¥«M*5S*fc 
±fESfi 2 ©g|i£© Jh£a <=> fcO>«fc o £±E¥*fl5t%* 

1 ©<H««f^±E* l ©¥*i$<:HB*ft«fc OiS^fB 
2 ©¥^^W*flE*Wf S«ft©JB 2 o«tt«t«liJWK: 

±ia^ 2 ©fW*©±£»S & J: 3 »C±E¥*fl3E3fc* 

©«*«t o tiatt4*iEiri«ftcojR 2 ©«**««a'jwcE 

±IHSfS 2 ©Mi£©±£ il ■=> & Hi 3 tc±f5##^%7tm 
C«^JS5 2] *Sfi**'&&*fii©««f »cc©ffii 

59LT^*as{t«*i i i -vmit&®>¥m&&w.zm 

±ESi 2 ©««t©±£a J: 3 K:±E#»flsa5t* 
1 ©ffii£+lc_kiEffS 1 OW(Eti«*«k DX^IB 

2 ©¥i%te&®«£*-r £»&©s 2 ©*«jj«aaijfl«»: 

±ES 2 ©flR*©±£» 6&Hi5 (C±E^ttflE3R? © 
«tt««£»jST 5 «fc 3 fc L £ £ t-r •& 
&^©§Sifcfc*fe. 

[ft*3S5 4] sn ©^tetteisswr s 

ttSft 1 ©*««H;:_hEiB 1 ©^tei4^S«fc 01^ 
2 ©¥i9tett****rT £«&©S?i 2 ©ffitt;W£aija<ll~ 
BJULT^SSSft** I I I -V»Ht^«l¥i»*|c*«* 



(4) 2003-1241 15 

6 

-tESB 2 Oi«0±*I^at>J: 5 K-kE^HH**^© 

ft*S 1 ©«««H;:±ESS 1 ©Ti^^BlS**J: 

2 ©¥i$*|SiB^«£;fr-r £*t£fc©S 2 ©«**taaiJW»c 

E5>JLT«r»aa{t«* I I I -vjfcft:&4ft¥*fttMKe 

fflV»T##fr* ; F*«Jft-r*«t'5fcLfc¥#**^©» 

10 ±E»2©«l*©±*a5fc^J:5K±E¥##*f© 

^©Jflift^rft. 

[B*«5 6] m ©¥*9*w«flE**r-rsttfi*>& 

1 ©«*«*» K.LE3I 1 ©¥^^RB**J: DK^JB 
2 ©¥«9XR6«fi£#-r £«&©S 2 ©««*«*aiJW»c 
E#ILTH«£{b*i*I I I-VM^«l¥i#Ifi* 

_hfEfB 2 ©««©±*a & &<,»«k 3 K_kB5###?!t^© 
20 ^„ 

[«t«5 7] *Si&j&>S&*IBi©ffi«1>fc;i©flli 
©ffii£<fc 0 ISlt&#<]Sb>tt$c©3S 2 ©«***aa!JWtcE 
*JLT^*3&f"L«* I I I -V^<t^#)¥#^S1SSffl 

JtEfS 2 ©$Wi©_k£ilS&^3: 3 tc±E**#:* : f'© 

[»*3S5 8] ttft*»6«c-sJBi©ffi«4»K:c:©SSi 
30 ©ffitHcJ; 0 Jg&'&Wgt>ttft©3i 2 ©««**«aiJW»-E 
5>JLT^*88fl:*j* I I I-Vift^ft*«S^ffl 

±E3S 2 ©ffi«©±£il«E>&H«fc 5 fChfE¥##:*^© 

[ffijfcJg 5 9] Si ©5F^<Ettffi***-r SUSS** 6 
1 ©fH*+lc±EMS l ©¥^tefe*««t OK^JR 
2 ©¥^<E<fc««S*rr«1**©SS 2 ©®«3it«a'JWlc 

E5>JUT«r»a*#flsa«*fflif»T#iifia«*«ji-r-s«fc 

40 5(CLfcfi|jfi»«©Sjg*teT-feoT. 

±E*2©««©±*ae>a:0»«t'5lc±E«IJ6»«©« 
»SBj«**J:3K:LfcC££W«<fcT*#ra*K©SB 

[ffi^jse o] si ©¥Jstgte**£:rr*ttfta>e. 

fc*S& 1 ©««t»K±ES5 1 ©T^CttttdEJ: OX^JR 

2 ©sp^«Ett«flEs*r-ra«*©JB 2 ©ffl«c*<«a']W(c 
E*JLT^*¥##a«£ffl^fc*iS»*-e*oT, 

JiES 2 ©ffi^©i^ il ?>^c0iJ:3 tc±fEtJ?jt««©fii 
50 [R««6 1] SBl©sp^R8*«*Wr**S«^6 



7 

uzm i <nmwL*\z±mm 1 <D^xm^m^om^m 

JhfEfB 2 ©««©±*as«t^«k5 C±aE«i6S«©» 

it s wrt-r * «t 5 k l c t * $$® t -r w © s 

±ES2©«*©±&»Sfc^«fc3K:±El*i6««©«l 

[»*«6 3] isaa>£&aj&i ©««*»;: c©sbi 

©«H«J:OtSatt36*3Bv»*llt©fB2©fH«**aiiJWlcE 

CLfcaKSS«©»ifi#i2rC»oT. 

±E35 2 Oft*®±&B&&:fr>J:3 (C±Gtt]££4Ka>1t 

it*»j«-r *«t 5 K bit £ £ *#{Stt *!»&«*©St 

©Mft£ <fc 0 «t A&WB^ffi&Offi 2 ©m«*^a'JM KB 
±mm 2 ©««©±*a&Jklr» J: 5 K±E*ifiS«©» 

■[»*JS6 5] an ©¥*MEffi«flE£*r-r**s&A>£ 

«C«ff 1 ©fR«fC±EfB 1 OWfitt«*iDil^* 

2 o¥^t5(i«fl[*#-r £i«»:©sfs 2 ofH«**aaiJWKi 

E9JbT<^S¥##*«£/IH>T¥##:f63£^*§!iS 
f * <fc o \Z b fc^SWtciE^* 1 ? 1 0«ift* o T, 
±EIS 2 ©«*©±*fflSfc^«k -5 l:±E¥t#^i 

^e>Rytm&.&mf&? z> ± ? k bfc 1 5^atts# 

iJM*:***^©*^**. 

[f*JS6 6] mi ©¥*9te{ft**&#-rs*Mi*>5 

l o«««t»i;±EfB l ©^teffi«««k 0 iSUS 
2 ©¥^tett«***-r S«t5c©l?S 2 ©«* jWBBJWK: 
E3»J b T ^ S ##f£S« £J8 l» fc##^7t^TTS» o 
T. 

±EfB 2 ©«* ©±SjiS&n «k 5 »r±E¥##«3t* 

«i:*JB i <Dmm.^iz±.mm i ©¥*?*R8&£<fc ob^sb 

2 ©¥*3*l$i&SBai£W-rs*8g:©fS 2 ©MttfflUHftC 
E33JbT^*¥##a«£ffi^T¥##S£3fc£^£Sijft 
T-5 <fc 5 K bfc¥##fgft^ ©8Sffi:SftT"c&o T. 
±ESB 2 ©M*£©-k£ it £ /i^cfc^ K±E*##553t* 
fO%^5Mt5,t 5 \Z bfc Z\ t. $ftatt5# 
^%7t^©S!jfi^ffi. 
[f9*JS6 8] JBl©sp^«*K*#-S-*i|lSftA^ 



(5) 438)2 003-124115 

8 

ttz>m i ©«** k±ejb i <D¥-)%xm®B.& om^fa 

2 ©spi%^HB««*#-r*ttft©SB 2 ©fJWRjWSfl'JWfc: 
T. 

±EHS 2 ©«*©_k«rfflS&</»«J: 5 lC±E##ft:fg3tfS? 

[ff^6 9] I6«J&»5&**1 ©«**»= £©181 
©M*£<fc 0 «8,SM£#«tM«SSc©£§ 2 ©«***«fliJW»=E 

2> <fc 5 Ic bfc##fle5B3fcJrF©»ia:£8n?» o T. 
±IESfS 2 ©«*©±£»&fc^ ±3 fc±E¥*M*:fe3fc* 

: F©«3tffi«s?gfi!i-r*«fc3i'i>fcct : ei*»fr** 
[W«7o] j®a^e»^«.mi©w^4 i {cci©^i 

©««J: DttfttttfB^tt*©* 2 ©flWWi«IUWCE 
T. 

±ESB 2 ©ffi*£©±£jie>fc<^J; -5 lc_kE¥##f87fciii 

[»*3S7i] i ©jpi^te^K^w-r-siKs^e 

l ©«*4>lc±E^ l ©¥J3teteSS«ck OUS^fg 
2 ©¥*£<£(£*«£ ■&«»©# 2 ©fR««t«fflfl«HC 
E9J b T V» -5 * ffl ^ T * SBfT -i> 

±E«2 ©««©±*fflSft^±'5fc±E i l i ##* : f © 
Stiffi^c^^fiK-r^) J; 3 ic bfc c <h ?#att^¥»ft 

30 [«*3S7 2] flU©¥*9<E{fc«K**rr4*S«A»fc 
1 ©ffiiS+KiiEfB 1 ©¥19IEtt*K«fc DKt»» 
2©spi^tett*flE**r-r-5**©»2 ©««**«M"JWK: 

±E^2©ffi*K©±*ae>?5:^<k5fc±E¥#^*^© 

[«*JS7 3] »l©^^BB!B***-r*tSft*»6 
©««fK±EfBl©¥^XI««ft«J:OjBS^« 
2 ©sp^^RB«K**rf **»c©JB2 ©««39«afliJWK 
40 E5>JbT^-S##frS«*ffl^T###5il^^Sijg-rS 

±e^ 2 ©ffij£©±£ffl s j; o iztm^mftm? © 
stem® z <t o c b rz z t t -r ^. 

^^©SSjt^rSo 

[§*17 4] «i©¥*5Mfc*«s*r*"**ifta»s 

1 ©^«*(c±E^ 1 ©¥^^RSSB««tOJS^^ 
2 ©¥^^RISS**r-ri.«»:©« 2 ©««*t«fliJWfd 

±E*2©«tt©±*»Sfc^,fc'5»c±E a l & ##SlH t © 



9 

©«*££ Ott&ttjWgbvjf stag 2 ©««t*t*MiJW(;BE 
?1J L T «r> -5 £/B (AT £ » Jftf -5 «fc 

±fEIB 2 ©«y£©±£ii£>&^ «fc5 fc^E^***^© 

Sfl^©S!i£2fft„ 
[f!#*7 6] j^ST&^^-S^l ©fcC«4>K:c:©SfSl 

©M*£=k o m&t&ifimw&vm 2 ©mts^aijiWKE 

sttmut*^ f& £ nx t> s z <t * t -r -5 

77] ® 1 ©sp^tt^fis^r-r **sa^ s 
Jisi 1 omm*\z±.mm 1 o¥±%tete^si;OiSt,^ 
2 ©¥i9teifc*«&*rr*tt»©* 2 ©«i*jwsiijwfc: 

JifBm 2 ©M*£©±£ il £ J: 5 KJiIE^ igS«©tg 

7 8] mi ©¥^tett*flE*^r-r 6 
±c^2©ffi«©jtsjie.^ti«t-5{c±ie^ifi*«©« 

1 ©ffi*£^lc±iaiS 1 ©¥^RBS««kOS5t^ 

2 ©¥i9*H&«£&:rr-5«*©js 2 ©<H**«aBijw{c 

_hlEifS 2 ©$?«©_k£jl ^ (C±i2«jfta«©« 

[»#jh so] is 1 ©¥i9&H8*«£*rr*isiia» «=> 

±.mm 2 ©ffl*©±&iie &<r>«fc 3 fc±fB«Eiga«©1# 

mwtfiznT^zziL&iftWLii-rzmmmfiL. 

©ffi# ± 0 ttrdl&0*£t>Wft®3S 2 ©ffi^^MiJWfClH 
±Mm 2 OiWOlSISft^J: 5 (C±fB«ifiS«©« 



(6) fSIUj 2003-1241 15 

10 

©M^ccfc 0 *§IH4^!^»&©SfS 2 ©ffi«^«fliJMtcgB 

±ess 2 ©«*o±sa6ftnj; ? fc±is*jta«©* 

fc*SS 1 ©mStftChESS 1 ©¥iStete?BaE«fc 
10 ±E«2©fB«©±£fiSfc^±5»C±E*^<0«tt« 

& -s.fi i vmmtpiz±.azm 1 ©^te^sjc dk^jb 

_hfEff 2 ©M^©_h*il £>£c^ J; o (ChfE*^©®^ 

[rt^jg 8 5] gu -sussa* e> 

^ ©tOg^SiT&oT. 

-hfiEffi 2 ©fflWt©_h£ii£&lA«fc 5 t'JifS^©^^! 

«fc 5 fcL-fc £ t i&^ttt^f^eSii^ 

ft. 

[ft*«8 6] mw^KHM&as^rr sisals 
i ±mm i ©¥^^RB**«k Oit^ 

±1E#S 2 ©«Itt©-h&jlS&<Ad; a (wJifiB*^©?gttM 

[»*js8 7] aggkfribfc&m i ©M^tficd©^ i 

©IH«J: O^ftlt^Stitt^c©^ 2 ©ffiStjWSIl'JMlcE 

©«ie^ftT'*oT, 

40 [»t«8 8] tt**>s&a«i©«**icc<o«i 

[ff sttil 8 9] JB i ©¥^tei4««**TS«ga^ 6 
U2>m 1 K-hEJB 1 0^<Ett««J: OS^SS 

2 ©¥^<Ett*K*#-r **«C©ffi 2 ©M«*«^ 1 ©^ 

isiKaioiBiiH7?aiijfl«jKE5db. ±ia^i©^i:ia 

3£-r-53S2©3r[6]t;:_LieffS l ©WR8«fc 0/h$t>JB2 ©W 

50 mT'mmmiz$imisT^2>mt®>& i i i -vmit&yo 



11 

^T*iftK«£«ift-rs «fc O \z Lrzmm 
»£©Siig^ffiT&oT. 

±ESS 2 ©«tt<©±* ffl 3 »C±E*lifta«Oflt 

1 ©«*4»fc:±EiB 1 ©¥%fi8S<kOili^ 

2 ©¥*5tete««s*rr 2 ©ffi«atsg 1 

a-r *ss 2 »*f6]tc±fB^ 1 <vmm£ 0 /ms n» 2 ©m 
wr«ftlwicEMbTv>**fl:#i*i 1 1 -vift^ft 

[m*9i 91] mi <ow-wm®m.*^T2>mskfr s 

ft: S3 1 ©fHtt* »c_kffi8i 1 ©¥±^Plg«ffi<fc 0»^« 
2 ©¥«3*:fiS&g££W-r -5*g&©S8 2 e>fiHtt*t$ 1 

fotcig 1 omiHTfaaiJWiciBMu. ±Efts 1 o^tis 

3SEf 2 ©2ffc|K:±E3i 1 ©IfflRI «fc 0 /Jv£ 2 ©W 

PST-^iijwiceE^jLTt/s^^ftti^ i i i -vmit&<\k 

^T#HBtaS«*«ift-r* «fc 5 (c bfc*ift 
±E*ff 2 ©ffi4i©± £ it 5 & ^ «fc -5 (C±f21«jta«©« 

2 ©¥*9fciJ6fl&SEs*rr att&©sfs 2 <Dm&&m 1 ©^ 

fcjfcSJl ©WRST^IiJWtcE^Jb. ±fSSB 1 ^ipjtjl 
SE-ra*2©*iajK:±fE»i©mi»J:0/h*^JB2O|BJ 

±E& 2 ©ffi«©_L£il 6 &<A«fc 5 tc±IB«jt*1S©^ 

©«£ 0 ®att^^«Sc©^ 2 (DWBLIfim 1 ©^r[6] 
fC^l©WfBT«aiJfi<JlcB25»JL. ±ie^ 1 ©^ifijiiSX 

vzm 2 <Djjtauz±.mm 1 comm^ 0 /hsui 2 ©raps 
T?*9JWK:E?i|UT^*ft{t*i*i 1 1 -vmit&m* 

«©iSitt^ftT-feoT. 

±E?S 2 ©£I*£©±£ il £ fcU<fc 5 (C±fe«jtS1S©« 

©®*£j; 0 »att*^^|g»©^ 2 ®<!Ktt#<£ 1 ©^rj 
(r^i©fflpg-c^Bije<]fcga^jb, ±.mm 1 ©^isi-tia^ 

•T^^2©^|Bl(c±l2^ 1 ©WR§ t fcD>h£^SB2©fflRf 



(7) mm 2003-124115 

12 

±EffS 2 ©«*©±*a&&^J;-5 lc±E*ift3S«05flt 
1 ©«*4>K±Ej6 1 ©¥J^tett**«t 0*t»tg 

2 ©spi%<Ete***wr*ii[*tt»cffi«E-ra**©a5 2 

OfH«*«S^CSpffK:aH!JWlCE5>JLT«ri*aft»5R I 

1 1 -vmit&w^&itmfazm^Tmmmwi&mm-? 

Z> «k -5 I' L fcMS«fflSii^ST**^ T, 

±ES5 2 ©«*©±Sffl6&^«fc-5 K±E*i6*«©fll 

9 6] SSI ©¥^(EttlSltS#T5««*> 5. 
1 ©«UlWc±ESfS 1 O^fittSSiOSUl 

©ffi«*iS^fcqzfTtcSM'JWl'E9iJL,TVi4^t%* I 

T, 

±iaM 2 ©fgs£ ©±£a & & t> <k 5 \z ±.mmm&&<Dm 

20 [flft&g 9 7] « i ©Jp^WlBft £*T *ttfi*> <-> 
U2>m l ©m*£*K±ieSB 1 ©¥^^«S*aEJ: OB^fB 

2 ©sp^^l«flg«**r-rSittttt»C]8ffi-r 2 

i i -vmit&®*m&&m&m^Tmmmm&mm.-r 

Z, J; 5 Lfc«ita«©S!jt^ffiT* o T. 

±EIS 2 Ct«©±SI6Vj;HJ: 5 »c±ffi«ifiS«©« 

i i -vaE{t^«**#a«sffl^fc«jfi»«-r»^ 

T. 

±EJfS2©ffii«©±£a5&t>J:5f;=_LE«lifta«©fit 

«k -5 L^«jta«©s[jt*ffi-eae) or. 

±E^2©«R«E©±Srae>Xc^<t^{c±EflljtS«©» 
[ft^JSlOO] i!SS^e>)^-5^ 1 ©ffi^f \ZZL<Dm 

i ©fs« j: o &M,&tfm^\g.mmzM&.?z>mfk<Dm 2 

©****St»C3pffK:*ii]Be»cE5'Jl/TV»*fi{t»* I 
T. 

50 ±E^2©ffl«©±*3l^^(,i«fc'5{r±Efiljfta«©flff 



13 

m-xm ion mi ©spj^tett*flE 

1 ©fWWHciE* 1 ©¥*rtE(fc«&«fc DKV» 
ft 2 ©¥15(Ett*S£*rf **«C©JB 2 Offi««tjR 1 © 

*ffiK»ioiniHi-eawij«fcEWb. ±e»ioD*mt 
asj-r «m 2 w^[6]ic±gs^ i <Dmm& v /hs t^m 2 © 
rai»Taaijwt=B5«UT«r»**{t»*i 1 i-vjm:£ 

^ ©»3te««£jEM*-r*<j: 5 \z Lit z. t. zmmt-t Z>¥ 

[«*«io2] m 1 ©sp^tett*it&^rr*tta^ 
-b&sm 1 ©mus* fc±e» 1 oiis^ 

ft 2 ffl¥^efift^*t5«S©f 2 <D«tt#<ft 1 © 
#fafcftl©IHIHT?«aiJW»cE*JU ±Eftl ©3jft<t 

MBT^JWKEWUT^*»fcfc»i 1 i-vfeit-e, 

±Eft2©»*©±S»&&v»J:3lc±e¥##*3fc* 

[»*3H 103] mi ©¥^^K««**r-raiss^ 

Ste-aft 1 (omm^>K.±fE.m 1 ®¥J9ftN«&J: 0J*V» 

m 2 ©¥^^P(§«s**-r-5ffi^©m 2 ©si«wtm 1 © 

*|fl]K:JBl©iailHtf*9JW»:E5>Jb. ±EJBlo*«lt 
t3<t5^2 ©^ftlc:±Ef§ 1 ©MBSJ; 0 /h* l^ft 2 © 
MHI-paHiJWK:EWUTt>**fl:ft* I I I -vaster 

±mm 2 o««©±*ae a -5 c±E*»»«3t* 

[fi«io4] 9$ i ©¥^^w*«*w-r-6tta56> 

&&*ft l©«««tMc±Eft 1 ©^^WCft-tOft^ 
ft 2 ©¥*3*PfS&«£#T-5>1«&©m 2 Oftlftftfft 1 © 

a^-r-5^2©^r(Sjic±E^i ©wss<fco/hs^^2© 
WHT?«aijwtE5>jixT<r»*a{k«*i i i -vm& 

±E«2 0««0±*il6!4«ri«t"5tc±E*#flEa3t* 

[B*aio5] ttaa*&&*fti 

1 ©ffi««fc 0 tSBttfttB^ttftefl! 2 5 iBttatft 1 ©* 
fafcftlOlHIMraBIiJWKEJyu JbGJRl ©^[6]ii£ 

&-r am 2 ©^nciiem i ©mfiii o /ha <^ft 2 ©m 

WT«»JWKE*JLT^.5£fl:4&*I I I-VM§« 



(8) ^fi2 0 0 3- 1 2 4 1 1 5 

14 

±Eft 2 ©ffi«©-L£ilS&^«fc 5 IC_hfE¥i»#fg3t3i? 

M**10 6] *Sftrt»5&afti 

1 0tefitt*««V>*»©fB2 1 ©* 

fticm 1 ©w^T^i'jwtcE^jb, ±w.mi<D^mtm 

3i-r-S*2 0*|«f|K:JiE«l OlWIW«fct)/hS«f>*2©IB 

wc«flfjw«=EWbTi>*snt**i 1 1 -vant£*i 

10 ±Efg2©*«©±*jl6&^«fc'5C±E*##:5e3t* 

107] mi o^teffi«s**-r*ttft^ 
S&Sft 1 ©«*f»l::±Eft 1 ©¥i^tete«««fco«^ 
m 2 o^tett«*s*r-r*itiettK:3aE«E-r**»©* 

2 ©ffl«*t2^H¥fTt^BiJWfcE?iJLTV^^t«J^ 

1 1 1 -vmit&to^mftmu&m^T^mftmytm? 
&mm.t -a «fc 5 tc l fc###«)t* : p©«ifcfr8!'r *o 

T. 

20 ±Eft2©«tt©±£a&&<^J:5KJtE¥##«*fc* 

»<*:^7t^^©iajfi*fe= 

108] mi o¥^tett««**-r 

ZUZm 1 ©M«E*tc±|5m 1 O^Ktt«*J: os^ 

m 2 osp^tetir«fi*wr*i»*ttK:38EaE-r***©* 
• 2 ©«**ts<r»icsptf i=aaiJWJcE5>JUTtiasft:** 
1 1 1 -vmit&m^mft&tiL&m^r^mft&ytm? 

-kEft 2 Ofi*o±*I&!ti:ni o K±E¥*ttf£3t* 

109] mi ©¥^^RS«s*#-r**sft*» 
sftsai 1 1 ©¥^^m5ss<t own 

2©ffl**tS«r»KJpR»c«fliJWtcE5>JbTVi*a<t** 
I I I -VSit'&ftf^fiSffl^Tf^Jtif 
£§SifiT-5 J; -5 fc L fc***^*^ ©$aifi^fttr & o 
T. 

.tEft 2 ©«tt©±* a 6&n J: 5 K±E¥##«*te* 

m&m 110] mi <o¥*ifcR8*ft 

eft* ft 1 ©«Wt*tci:Em 1 ©¥^^RSS«=fc 0Kt> 

m 2 o¥i%^RB**t*-r*it«tticis«E-r*«*o» 

2©M®^SUlcWC«aUMt'E^JLT^-5^t^I^ 

1 1 1 -vmit&m*n&mfo*m^it*&fc5Lytm=f- 

±Em 2 ©**©_LSa 6&<r» J: 5 fc±E¥#fle»3t* 

50 



15 

cwjjiJHiii] KDwawz com 

i i -viKfl^ft^wttSKSffl^T^wttsest*?* 
x. 

±CJR 2 ©ffift* ©±£il 6 <fc 3 fc±E¥##:5E3t* 
[flteftgl 1 2] «ft*>e>fc*jfSl 

i ©aw* o it Att«<sif»iftflittics«E-r««fkfl!>ii! 2 

o ««*«S «r » »c ¥tf K « W W E5>J L T ^ » a S{ t « * I 
I I -VM^MftiSSiB^tfSftlS*^-!! 

±Em 2 a«mc!>±*a&ttfr> «t 5 K±K¥#*«3t* 

[f»*^ 113] mi ©sF^<Ett«K*Wr*«ft*» 
1 ©$i**tc±iem 1 ©¥*9lElfcSB««k OJBH 
ff 2 0>¥i9<Etteft**rr *«»©3S 2 0«1*ft<fli 1 © 
*f6]{cMl©BBPST"SMije<](cK5tJL. _kIESfl 1 ©^fr<h 
itSST am 2 ©^frfcJiiEm 1 ©fflR5<fc 0 /hSU* 2 © 

^T¥##*?S»irr*«fc 3 KUfc 

±Em 2 ©«*£©±£ii'=.&^ «t 3 c±e*#** ; P© 
im^rn 114] mi ©Ti%iEtt****-r*isft^ 

1 ©fSS£4'(c±fEm 1 ©¥l^tetefB««t OiS^ 
ft 2.©sp^<E(i*flE*Wrsai!cOSS 2 ©^^ 1 © 
^FlfijKSS 1 ©IWIBTSBlJWfcEaiU _hf2m 1 Outfit 
il^tSlS 2 ©^(6](C±IE^ 1 ©WBScfc 0 /J>j£ 2 © 
MB3T«MiJMCBB5»JLT^SS{t#)^ I I I -Vftft^ 

±EJI? 2 ©«U£©±£iiS&t^«fc 3 fC±|B¥#^^© 

[ffi«gt 115] mi ©¥J^^RB*«*wr*iSia*» 

1 ©«MW;:±E3S 1 ©5p^Rg^ffi«fc OJS^ 

m 2 ©¥J5*K*«s*rrs«*©SB 2 ©«ct£#m i © 

*lftH=JBl©IBWpafl'JWCIB5flb. ±Em 1 ©^l^ch 
am 2 ©^rfttciEm l ©fflR5<fc 0 /h£ <^m 2 © 
mWT*MHKE5>JLTV>SSSfl:tt*I I I -VUeft* 
fc¥##»«£ffl^T###*^ S»jft-r* «fc 3 I* Lfc 

±HBJB 2 0M4t0±«a&tt<r> £3 tc±C¥»#:* : ?0 

im^m ii6] mi ©sp^^w*«s*-r*isii*» 



(9) mm 2 0 0 3 - 1 2 4 1 1 5 
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1 ©WHS+fcJhEm 1 O^^MttlKJ: 0Kt» 
US 2 ©¥iS*l««**W"r.&**<DfS 2 CDMtttfg 1 © 
#ftK3U©lfflirr«flyWK:E9JU _tEm 1 035Frt4: 

earr am 2 ©^(6i(c±ism i ©PHRi.k o /hs <^m 2 © 

±E3S 2 0D*WO±S15&^J:5 lr±IB^##:* : P© 

10 [ffitsfcis 1 1 7 ] ii*>e>&5«io*W(t1'i:coSB 
1 0 HAfeWB^ttftOft 2 Oft*** 1 ©* 

fflfcSl©|B]HrT?«IiJMlcE#JU ±EJBl ©*[fil<tiS 
5Sf am 2 ©#faK:±E3§ 1 ©f8JRS<fc 0 /h* i^m 2 ©RS3 
WT«fliJWKE*JbT^-5£{fca* I I I-VttYt^tt 
¥»#*«Srfl^T¥##^£SjSTa«fc3f::Lfc# 

±Efl5 2O««©±*a6&^»J:3K:±E*##:* : F0D 
»tt««*Wfi!ET*J:3tclxfcciiS«f«fr*### 
5ft^©«i£*S;. 
20 Cf»jJ<3Sll8] tta*»5JEtaiBl©fR*f^JloJB 
1 ©«*«k 0 l!Att«tflEb>*ftfl>3 2 ©«*£#m 1 
[6](cm 1 ©WRST^M'JWtcE^JL. ±Em 1 ©*r6]<tifi 
3£Tam 2 ©^[6](C±iam 1 ©MWcfc Q/h£fr>)R 2 ©ffl 
RT^JWKE5»bT^*SML»* I 1 1 

±E*2©««<0±*a6ttV»«k3lC±E*#<*:*? : © 

sttffuww A a nr t» a c t &»» t-r s 

119] mi ©j]«5<Ett«&«**r-r*isiia> 

30 e,7iami©M«c4 J (cJiEmi©¥^te{4^SJ:DS^ 

m 2 © ¥i9tett*#£*T*a*ttfc«ft-r *«*©J8 

I I I -VM^%¥«#lfi^ffl^Tf ##if^S! 

ig-r a «k 3 tc l fc wH*n=f-<i>m. m^m-v & o r . 
±iam 2 ©«wt©jb&»sftt» * 3 ic±isfift$fo 

120] mi o¥^tett*«sw-r««ji*» 

2©«**«St»fc¥tTfcfflIiJWK:E9JUT^*fiS<t»* 
I 1 I -vjM:^»###S«£J8^fc¥##iSt^Ta& 

±Em 2 ©*R«©±£«5&^«fc 3 tC_hE#»fr^© 

[ffli^js 121] mi ©¥^^«6****-r«iiii^ 
steam 1 ©m«*tc±Em 1 ©¥^^pib«sj; 0 
m 2 ©¥^^PiB^«^*-rait«attfc^ieE-ratt»:©m 

50 2 ®««*«Slr»ICSpfTlC«IiJWK:E5»JL/TV»-Bftft:«!j9fi 



17 

i i i -vm<t-Bi®*mfr&WL : &m^x 

±Em 2 ©#u>£©±£a <btm£o ^tm^m&mTn 

m&m®. £ BUZ? a <fc o \Z L fc Z. t £ ^® h t a 
b&am 1 ©«t£*(;:±Em 1 «CW2Pi&ack9iS5^ 
I I I -VMt^^#^a«^ffl^fc^#*^-C35 

±Em 2 ©$u£©±£a •=> &t><fc o iztm^m&m^o 
©«i*#s ^ k: ¥ff n c sai l t ^ -a a^t* * i 

-T S <fc 5 ir L&^aMfrS^OSifcfrifcT?* o T. 
±Em 2 oi*o±Si6ftHJ: 5 i:±E*»#*?© 
Stt «tf S JEMTT * «fc 3 L fc d £ i T * 

JStt«**«»riE * nt H a d <h £ If git t -r a 

c»*3H 125] mi ©spi^cffi««&*rT**a^ 

£fc*i6 1 + (C±lE3i 1 ©^tett«flE«t 0JSt» 

m 2 ©¥^tett««£WT 2 cr>«H4K^«$R 1 © 
^cmi©WPBT«M'JMHE5UL. ±E^lO*|S]i 
tt3STam 2 ©^(6]tc±Em 1 ©WBIJ: 0 /h$ t^m 2 © 
IH JM ft ICE^'J L T tr » a £ ffl V > T fltifigt 

4££«j£Ta<fc5t-Lfc«j£g«©SB£*ffiT&^T, 

±Em 2 ©«*£©±£ a <=> \z±mm&&ig.c>m 
m. zbi&t a <t a k l fc z. t -i)#jga«©st 

[ffjRJg 12 6] mi 0¥^6tt««**t*»I* 

e>&am i e>mm*\z±mm 1 ©¥^e<s««<t ojs^ 
m 2 ©T^iEtt«*sw-r a«&©m 2 (Dmm^m 1 © 
*isi{cmi©WiBTaaije«jcHE5iJu, ±gfiffl^t 
jfijrr am 2 ©*isit-±Em 1 ©wsicfc o *s ^m 2 © 

IfflRIT'SMiJM CEMLTUI, ^fcflKfi* 

±Em 2 ©««©±sa^*^<fca ^±E«ifis«©« 
c»*js 127] mi ©¥*%*«««**rr*tti&*» 



(10) #B8 2 003-124115 

18 

e>&am 1 ©ffi*£4>i;:±iEm 1 ©¥^^rs«sj; 
m 2 ©¥J$fcM**£ 2 ©««d*m 1 © 

^fpjtcm 1 ©MPST*«gijw(cis?ijt. ±ffimi©*ifi]<t 

fi^-ram 2 ®^(pli:±fEI 1 ©fflBIJ: 0 2 © 

WRSTMI'JM fcBE^J L T ^ -5 ¥*#St££ffl ^TflHSS 
«*«ifi-r* £ -5 \z Lfc*liftS«©»H#fcT!*oT. 
±Em 2 OflWO±*I6ftnj:5 (c±ffi«jfiS«©« 

ig * j^fix-r a i -5 c b c t * 4»flt t r a ^s«©m 

10 [|f*^12 8] JBl©^fCRB««**T-B«ft^ 

e>&am i ©ffi^fic±Em 1 ©¥^wseft«t o*t» 
m 2 osp^^Rsefts^r-r *tt»ojB 2 ©m^m 1 © 

*f6](cmi ©WR§T«g"JW(cgE?iJL. ±iEmi©*fa<i: 
ifi3<-r-2.m2©^i[6]fC±Em l ©nHIWJ:0/hSV»»2O 

±Em 2 ofH«©±*a€.*^»«t e> K±ie«ifia«©*» 

[MS12 9] M^bfeSlifflffiWi:^©^ 

20 1 comm. «fc 0 «satt^«v^»c©m 2 ©sugwm 1 ©* 

l^Itcm 1 ©WPiT-^MiJWfcBS^JL. _hEm 1 ©*tfiliit 

am 2 ©*[&](c±Em 1 ©wPB<k« /h^^m 2 ©usi 
* ssis-r a j: o iz h fe«ita«©sj Mftf* o x . 

a*ft. 

30] ^s^e,^ami©^4 i {cc©m 

1 <nmm «k 0 ^stt*t«^is^c©m 2 ©«p»wm 1 ©* 
30 (B](cmi©wisi-c^MijW{ciH^jb. ±e»io*ieita 

am 2 ©*i6]tc±Em 1 v>mm£ 0 f^ts^m 2 com 
mx-mmmzmm lt ^a t 

±sm 2 o««o±si6&^±5i:±eijiifi©i 

c«*js 131] mi ©T^tetteflesw-raisft** 

■Steam 1 ©««+fc±ESB 1 © s F^<Ett«*«t'0H«f» 

m 2 ©¥J5tett«s«#r*ia*ttfcffitt-r*tta:©iB 

±Em 2 ©ffl«©± £a 6 & ^ «t o \z ±E1fifi*«©« 

m#m 132] mi ©¥^te{ssg«*#-rai!gft^ 
e^am 1 ©M®+fc±Em 1 ©¥*^te^a<t ow^ 
m 2 ©¥^e#:«fi^wraitti^«fcMffit-att»©m 

2 ©MJ^^S^C^ff KSIijeKHCgE^J L,x^a##^a 
50 ±EJB2<0««©±*a6a:^J:"5K:±E«lift«*0«l 



19 

immm 133] ms 1 ©¥i*i$cH8fBft£*rr«tta*> 

1 ©fgi£*t;:_hEMI l 0¥^»*flEJ: OKv» 
2 0>«Mtf£fr> tCTff t=«fliJWKIB5>J b T lr» S #i»#S 

±E« 2 ClSOiSIStt^ii K±E«jftS«©1i 

can** 134] ms i ow^K«K«4rr««SA^ 
Ml i ©«*>f ic±eib i o¥^*BSSiDlt> 

2 ©fi***st> cspff kmiij wke^j i/Tus 

M*«13 5] tlA^&AftffilomflCilOff 
1 ©««J; 0 |&A1£#sJB<r>llSlttlcC&? £«&©MI 2 
©fRtttfS t> K ¥fr K»J W K E>J L T o» * 

±EMI 2 ©IBijtiOlSie&^i 3 tc±EHiitgl£©flf 

CW*3S 13 7] JB i ©¥J4lE4MME«4r9-Stta* 
Ml 1 ©fH««t»K:_kE* 1 OT^fifiSSEJ: 

tR 2 ©vjgtEtttt***-*- sttft©J8 2 ©mwm 1 © 

*[6]KMI 1 ©IBHraBflUttKEaiU ±E* 1 ©#lftJi: 
fcSrTSB 2 o*iajic±EJB 1 cDKPg«t 0 /hS t»JB 2 © 

##fg^*T©Sti£**£. 
[«*^ 13 8] mi ©¥J34E4MR£*4rrsiS** 

»i 2 ©¥^fe{4«« «#-*-*«*©» 2 ammo/m 1 © 

©WHiTMIiJEKJlcE^Jb, ±EMI1 ©*!*)£ 

ifi^-rsMi 2 ©*i^tc±Em 1 ©wPB«k 0 /ms v>mi 2 © 

WPlT^IiJM (CE^IJ L T H a £ ffl ^ fca|M*# 

JiEJB 2 ©fgi£©±£a S &H«k -3 t--kE¥*MMS3fc* 



(11) M2 0 0 3- 1 2 4 1 1 5 

20 

^©Rft«*#»js;*nT^4££&««iTs¥i*# 
mam 139] mi 1 ©^krsss^w-t si&a* 

e>fc*8 1 ©«U£f K±EMI 1 ©¥^Bfi«K±0*i» 

mi 2 ©sp^^B6«as^r-r*«ft©» 2 ©*u*#tgg 1 © 

*I6]ICM} 1 ©WRIT-^BiJWtcE^JL, ±E^l©*r6ji 
it^-T-SMI 2 ©*ft (CiiEMI 1 ©WPS J: 0 /h£Ulfl 2 © 

10 £t*ot, 

±ESS 2 g>«*0±e96ttfri J: 5 K±E¥##38:>te* 

#^^^^©«a^fc 

[ft*n 140] mi 1 ©5p^^»«flE**rr*iSft*» 

e>fc*« 1 ©«*4«K±EfB 1 ® s ra£HBe*J:0iCir> 
Ml 2 ©sp^^fiB****r-r*«»©» 2 OfMWft 1 © 
^f6](cMI 1 ©IB1IB-C«J«MKE5>JU ±ESS 1 ©^(6l<i: 
ia32-r-5^2©*|6]lC±E^ 1 ©IBKU:»)/hS^3i2© 

20 fg«ffSot, 

±mm 2 ©««©±*as&^ «k 5 i:±iHf#»iE3t* 
[M$«ui] tta^e&*«i©fR«*cc©m 

1 ©ffiKJ: OtSatt*t«titt»:©ffi 2 ©«Uft«tg| 1 

lejj^icwiHTfaaijwcE^ju. -hE^iw^ipjtia 

3£f SMI 2 ©*i6»r JiEfB 1 ©raSS<k 0 /h* nfg 2 ©US] 

r§ t-hji'J w i- mm u t ^ * £ ffl n x 

30 t*7t, 

±E»2©«*©±£»5;Cc^«fc3K:±E¥##fS3fc* 

[fftf 14 2] ISj|j&»Sfc:*8l ©«**(;: C©» 

1 ©ffl* «fc 0 *£JH4*«^«$:©MI 2 ©«tt*tMi 1 ©^ 

mz-miommT-Mmmzmmh. ±mmi ©^rajtia 

SMI 2 ©*|6m±EMI 1 OTO «fc 0 /Jn£ n# 2 ©W 

40 ±E8 2©*«©±£a&ttv*J:3K:±E4M*#S83te* 
^©SSftaWWJBJfc $ nt H -5 H i t f S 

14 3] Ml 1 ©¥^tett*i« sw-r**s«*» 
^t^SMI 1 ©*W*K:-kESB 1 ©T^CffiSaJ: 

2 ©ffi«*is^ tcspff izmmm \zmm lt ^ s 

5l7t^©^jfi**T-*o T. 

±E» 2 © *« © ± S: a 6 3ft «^ » J: 5 ±E ¥ * 
50 ; f©«3tfR«*»fiR-r*«k'5Kb*:Ct*»«fr*2|i 
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14 4] mi ©¥J5ietta&**#-r sitsfta* 
jr 2 ©3p^tett««€W-r*a«tt»;ffi«Er 

mim 145] mi (D^mxto&si&ti-r sis a* 

fS^*^ ©SBg^ftT&o T. 

i ©«**k:±e8j i o^^RS*«j:oja^» 

SB 2 ©¥i9fcWSflte#**ifi*ttk:8EfcT**Sfc©£ 
2 tcW fC*l!J« CE5>J b T ^ * ###3 

±Em 2 ©W©±*I6ft;l^^ KiK^attSWt* 

^©fg^M^^/S£nT^ac££4#ig!£Ta¥## 

l ©«« J; 0 «6tt#lt^ia*tttcJi§ttT*«»c©3i 2 
©«***5 H fc¥fT K«fl"J M L T v» 5 

7t^©« jfi^^T-* T. 

^-©»3t««*»fi)E-r*«k 5 »C Lit C £ £#S££-f a¥ 

i ©#w=t o i»fttt*t»iriitt«ittK:aift-r 2 

-hiSm 2 ©«H*©_kSa5 J; 5 {-±iB^#^%7t^ 

[iragg 14 9] mi ©¥i%teti:****r-r *i&aj&> 

£ 2 ©¥i5«^fc**S*rr*«*<Blf§ 2 ©ffi«#m 1 © 
JfftizWi 1 ©W1IHT?«»J«IKE?>JU ±ESB 1 ©#|Sl£ 

*3fc-r ass 2 ©#feic±ESB i <Dfflm& o «r»» 2 © 
3tT-£i3it-ra<fc ? k bfc^iMWPoattfctranra&o 

T, 

-LESS 2 ©M«© _k£ it S &^J;5 (C±E#»#:^T© 
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ISttt** »)St*J: 5 1: l/ft : i S »iit 

[ffi^JS 15 0] mi ©T^<Effi:*S**-r*ttilA» 
SfcSS 1 ©fR*«fK:±EiB 1 ©¥^!EttSS«t<3i«^ 

m 2 ©¥^e&ss^#-r «.«»©m 2 ©««a<m 1 © 

*[6]tcm 1 ©WRiTMiiJWfcE^JL. iEIl ©*ft£ 

itst am 2 ©^ifi]ic±Em 1 ©wbij: 0 *s t^m 2 © 

10 ±Em2©ffiisS©±£®6&^£e>fC±E¥##:Sft J ?© 

f. 

[f»*ja 151] mi ©¥*9fcH6S«&*rrs*S!iA» 

6^c5S 1 ©ffii£<£lc±Em 1 ©¥^^RB^««tOii50» 

m 2 ©¥±5*isi8?g«£#-r*«»©m 2 ©««c^m 1 © 
^rsitcmi ©p^BfT^iUMtcE^jb. ±Emi©^i6]£ 
ifisnram 2 ©^[&](c±Em 1 nmm^ 0 ^m 2 © 

*^ sjSis-r a «k o \z Lfz^mfcm? ©Sit^^x-fe o 

20 T. 

_hEm 2 ©««©_L£ffl&fc^«fc 5 KJ:Ef»#«fO 

Steffi^ * mi&r a «t 3 ic l tc c £ * t ? a ¥ mfo 

152] mi ©¥*9KR&®g£#-raiBiiia> 
<=>&ami ©^«*(c±Em 1 ©¥^XRS^s«toji!^ 
m 2 ©^^sstt^atoffi 2 ©$wwm 1 © 

^falcm 1 ©IBIHT«I!JB<H::E5'J U ±Em 1 ©^(6]£ 

*3?Tam 2 ©^i6](c±Em 1 ©wps.£ 0 ^m 2 © 
wp-e^aij mjcsh^j l t ^ a * m t» 

30 IfTi&oT, 

_hEm 2 0«*0±*15&^J: 5 tc±E¥#^*^© 
Stt«*3i*»l« * tlT ^ 4 H £ * 1*« £ -r S 

1 ©««J: 0 iSS14dt®^«Sc©m 2 ©ffiJSWm 1 ©^ 
ftfcJBl©|UIIHT*IiJWCE5>JL, -hEmi©^(6]£it 

3^-ram 2 ©^(6uc±Em 1 <vmm <t 0 /h^ ^m 2 ©us 

^SrSift-ra =fc 5 \Z Lfc¥#^^©Sifi*teT?fe^ 
40 T. 

±Em 2 ©««©_L£»S;&:V»J: 3 fciE****^© 
gttffl^c ®^ -r a «fc o \Z L tc d £ £ 4* ® £ T a # «ftc 
^^©©jfi^teo 
[«*3S154] «»*»6«t*»10«*>t»Ci©JB 
1 ©ffi^c«fc 0 tirAttfttStMftftOffi 2 ©^«*im 1 ©* 
|6j{rmi©ffiPiT-^MiJS<)tcE^JL, _hEmi©^r|fi]£ia 

3^-ram 2 ©*r&nc±Em 1 o>mm& 0 >b£^m 2 ©w 

50 ±Em2©M«©±^iie.^£^«fc3tC±E¥#^^© 
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t. 

m&m 155] mi ©¥i9tett«*£*r-r 
s 2 <n¥t5&®.&mzm-?z>mmmzm&-? *»&©s 

©§£jfi*?£T-fcoT. 

±fES2©^©±£ae&^<k5S::±Ba¥##fit J ?© 

^©Sift^rfe. 

15 6] SB 1 0¥J44E{HB£eft-9~«flS** 

157] mi ©¥is*ci««*«:#-rs*ssa> 

<=>&•!> SB 1 ©£fUsWK_hiEfB 1 ©spl^^BSSB*«t 0 »<r» 

SB 2 ©sp^^Rs«***-r *ia*«tzffift-r «**©ffi 

2 ©««**st»»cspfr KSI'JW KE5>J 

atr viz vtcz.ii ^ mm. t-r^^m^- 
[tt$« 15 8] si «!>¥J9*Kff&e*-r«ftA* 

[W*JM15 9] ttft*»6«c*«i©ffi*gt4 , K;c©^ 
±fES2©^©±£ae&^£5t::±iE¥i»#:iilT© 

o \z Lit z. t z&mt? z^mft 
[»*«i6o] f&M,fre>t£z>mi<z>m*ii.'t>\zz\<Dm 
<ommmwz¥ft\zmmmzmmvT^z>*&#£m. 

±IESB 2 ©8l«©Jb£a 3 lC±|B#*#:5g ; f © 
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To 

m«m 161] mi ©q^teteesstf-rsefl** 

6&-5SB 1 ©ffiiSflciESB 1 ©^(EttSBBEJ: 0*«r> 
IB 2 ©¥J9<Ett«*fc#-r*«*©3i 2 ©ffiigWSB 1 © 
^fflKSl ©WIST&M'JlttKE^JU JifSSl©^(6]<h 
ttScf £SS 2 ©^ft(;:±fBSB 1 ©MRU; 0 /hS t»* 2 © 

±IESB 2 ©**0±SI6ft;^J: 5 K±e*iiSS«©8l 

[HHPS 16 2] Si ©¥*5efi:ma^Wf SftSAft* 
SftSS 1 ©ffi«4»fC±ES 1 ©WtefeSSi OK^ 

sb 2 <&j|«9iEtfc«ft£*rr 2 ©m^^-s 1 © 
^(SjiwS 1 nmm-cmm&Hzmmv. ±mm 1 oumt 
msttzm 2 ©^[6](c±ies 1 ©WRSck o <^sb 2 © 

WHTrffl»JWK:E5iJbT^sa«Sffl^fc«ifta«T» 

±ESB 2 ©««®±*a&&^»«t o fc_hfB^jtS«©1t 

C«*JS16 3] IB 1 ®¥ig*KfflK£#-9-St&*a> 
e>&-5SB 1 ©m«4>fc±ES 1 ©¥i3*R8®£J:Oii&^ 

sb 2 a>¥J4£Raft&*'r«*ifc®* 2 ©««a*sB 1 © 

^IftJtc^lOMHTffiSJMCEWb. -hlESl ©^(6]<h 

iS£-r*ss 2 ©^ioi(c±ias 1 ©wbsj: o^z^m 2 © 

It3 cfc o \Z Lfc*iftS«©«i&#jSc-C*:j T. 
30 jft^fe 

MMm 16 4] si o¥J3*Rtfft *#-r**s»a» 
*>tzz>m 1 <nmm^iz±mm 1 0 

SB 2 ©¥*^KS«g£W-r-2>«©:©SB 2 ®8Uft#t3i 1 © 
*fa(cS 1 ©Rf^T-^fWlfttcE^JU ±ESBl ©#|6]<t: 

itss-f £>sb 2 ©*ie]{c±fas 1 ©WRii 0 t^ss 2 © 

oT. 

±iesb 2 oiuoisiea^i 5 fc-hE*8ifi*«©i8 

ifi#»J5fc £ nt ^ £ c £ Stttt £TZ flf 
40 [fMl6 5] tt»^6tt*JBlO««>fKC©JB 

1 ©*««k 0 tSAteMB^ttHkoilf 2 ©M*£**SB 1 ©* 
[6] \zm 1 ©WR5T«fliJM tdE^J L . ±ESB 1 ©*|6] iifi 
32TSS2 ©*[S]lc±fSS 1 ©WPiJ; 0/hS^SB2 ©ffl 

5 (C Lfc«jftS«©^jfi*feT"feo T, 
±E» 2 ©fR*0±*a J: 3 t'±fB^itS«©^ 

c»^jsi6 6] iga^e.wiio«atccos 

50 10<H«i»3ttlltt*»lt^«jBcOJB2 0<H*3j»JBl©* 
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fac*i<oiniiT«i!JwicE*ju ±esbi vjrfntm 
ic-tzm 2 ©*fr icleib i ®nh £ <o /h$ u#s 2 ow 

T. 

±EJB2©«tt©±£a&ft^«fc5K±E*a3^©« 

m&b 16 7] ib 1 ©¥isiEtee*s#-r*ifiiaa> 
2©ffi«#sww¥fT»-«i!j«KE*JLT^-53S«£ffl 10 

t>T* jfi««*»i6f S ct 5 (C Lfc«titS«©S!jfi:>JS; 
±EJB 2 ©«*©±£aSft^«fc3 f=±C«it»«©fll 

as»riE-r*«k ? tc u& c t £#®<t-r-s>i»isa«©si 

16 8] IB 1 <D¥-m&&&&&m?2>m&fr 

<buz>m 1 offl«*ic±ia* 1 ©*py%*Etfc*««fcB«n 
ss 2 ©¥^<Kte«flE*#-rsa[*tt»caE«E-r-5*«c©fB 

fr>fcfltifi&IKT&9T. 20 
±EIB 2 0«U*0±*a6ttHJ:5 KJiB«ift**©« 

[ffi*js 16 9] si 1 ©¥J9*HB**s*rr«*saa> 

<E>ft-5>IB 1 ©«*+ K±ESi 1 0¥J5£MtfftJ: OR" 

ib 2 ©sp^^RB««s*-r*ifi*ttK:jai«E-r**»©i(s 

2©««*tSl»fCSpffC«fl|JWK:lB5»JLTV»*a«*ffl 
±EI8 2 ©fR«©_h£a&ft<r> J: 5 fc±E$»ifiS«©i» 

[fS*]S 170] mi o^ftMa&ejrrsitrA* 
e,ft£lB i ©ffi«*c±Elg i ©¥i9*cR&Sg««fcDifiE^ 
ib 2 ow*iB*flE*frr aii[«itt»=ffifiE-r**«coiB 

2 ©fflHtfS^ fc WlCjftflUW CEJ>J L T U SliSffl 
-hESS 2 ©««©_L*aSft ^ J: 5 (c±E^EjgS«©« 

[«^3gi7i] m&frt>tzzmi<DmtsSL$>\zz.<D$i 

l ©ffiS* <fc 0 Mffitt^SV^iti»«tcMffi-r S«»©SB 2 40 
T«jgg«£S!iftt-3 J: 5 K Lfc*iMS«©«i6;*8:-C 

ift£#J*T *± 5 C Lfc £ <k £t ^»«jfiS«©St 

[»*jsi72] tts*»sfr*m©«*4iK:;i©« 

1 ©ffitt J: 0 t^1£*<St>ifttttt££&-rsttl!c©3l 2 
©•WWS ^ K¥fr C^SUM (C E*l L T V >3 SIS * ffl H 

fceiitsis-e*oT. so 
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±EIB 2 ©«*©±*a5ftn J: 3 (c±E«jt*«©« 

im^tm 173] ib 1 ©q«$iEtt***#-r stta* 
ib 2 ©¥*3e&®s**Trs*t&©iB 2 ©awaits i © 

#fflKlBl©fflBlT«K'J&<JKE5<JU JiEIB 1 ©^fai 

micr&m 2 ©^(6]ic±E^ i ©wsij; o n^^m 2 © 
mniTSiijwfciE^uTtissssffl^T^ *«ar 

±EIB 2 ©HisS©±£ffi e> & ^ J: -5 tC±E3fST©fS«iffi 
®.ZBl$.?Z&o iz LfcC ££»*£*■**?■©»&£ 

[«*is 174] m 1 <D¥J9tett*#s*r«-**s»a> 

IB 2 ©3p^tett««**T*«»OJ8 2 ©fflttfttSfg 1 © 
^fiHcmroWH-CfcSlJWfcE^JU ±EJSl©#fcl£ 
2 ©^ftKiEIB 1 ©WIS J; 0 /hS nffi 2 © 
MHT«IiJM»cE5'JLTV>**«£ffl^&* ; f-C*-3 

±eib 2 ©«*©±*a6«t^ j; -5 c±e* : f ©ett* 

[ftJfcJg 1.7 5 ] mi ©sft^^KSBfiSW-ratSft^ 
6J5t*JBlOfH«+K:±EiBl ®¥J9KKtt«J: D J«r> 
IB 2 ©¥^fcHSSB*&*rfS*S:©JS 2 ©m«#IB l © 

^fttciB i ommx-mmmzmmL, ±eib 1 ©^ftt 

ttSTT 5 IB 2 ©*ft£±EIB l ©MfiSJ: 0 /h£ <^IB 2 © 
WPST^MUMf-E^JbT^SSSSrffl^T^^SSit-r 

_LEIB 2 ©ffi*©±&a £ft U«fc 5 C±E*^ 

^ * ^fig-T 5 J: 5 (C L C i * #® £ T * * ; F ©^ it* 

So 

[ft*3l 17 6] Si ©¥J%*R&**£*rr 
S«t*JB 1 ©ffi^>f»C±E« 1 ©^^HS«flE«k 0 «t» 

ib 2 ©^^rs^s^w-t zmwiom 2 ©m^-ib 1 © 

^[SHCIB 1 ©KBT^IiJWfrE^JL, ±EIBl©*|6]t 
it3cT SIB 2 ©*fr K±E3S 1 ©Wfii<t 0 /hS 2 © 
WHiTS»JWK:E5>J LTt>*SS*ffl ^fc****^ 

±E^2©^©±?rae.^^J;olc±E^ : ?©SitM 

cw*«i7 7] &&frt>ts.z>mi<Dm.t$.*¥\zz.<Dm 

1 ©M®«k 0 i!SSStt^S^«|Sc©IS 2 ofRlftfttgg 1 ©* 
WK»lflD|IIBITa«W»cEMU. ±EfBlO*|(dfc|t 
2 ©*(S]fr±E^ 1 ©RflRSck 0 /h* ^« 2 ©K 
R8-C«aiJWCE5>JLT^S»«*ffl^T^SjSitT-5 

JiE»2©««©±*a6^^J:'5K±E* : ?©ffitt« 
«*^fife-r 5 J; c> L Ac £ £ ^Mtt S StH^ORa* 

m. 

m&m 178] tsa«^ « i ©««c4> c ©ib 
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1 <nm®.£ <o ttAtttfSfrittgfcosi 2 <Dmmm i ©* 
i^iujb i ©raHraBH'jttcEwu ±eis i ©^frta 

SETS* 2 <73:*|6]K_hE*i 1 ©MRU: 0 /Jn£ frift 2 ©ffl 

17 9] if 1 0>¥J9£tinB££4rr&ft&A* 
6tt*JBlO«*+K:±EIBl 0¥^«Kffi**J:t)K^ 

2 0ffi«A<5^CipfTlC«IiJfl«JtrE5iJbT^sa«Srffl 
T. 

±IE#§ 2 omo±tl6fti>>J: -5 i:±E*f©jgtt« 

mm 18 0] mi o¥«HEtt« *e*-r«iia* 

1 ©*tt+K:±Ef6 1 ©¥^fc&SJg<fc DJBt» 
±Effi2©ffi«©±*ilSttViJ:3fc±:E* ; foett« 

[is*js 181] mi ©¥i$*i««*£3nr**&aa> 

SftSS 1 <BfiHtt+K:±Efl 1 ©¥*9*lff&«*J: 9Mfr> 
T. 

±E* 2 Ol*0±*»61!t^i3 (C_hE*T©SttM 

[«#« 18 2] mi ov^ftKftfteff-rsitA* 

l JiEJB l ©¥^^P(S«SJ: 0ftv> 

.LESS 2 ©ffiS£©±£ji 5 tciESf^wffittfti 

i ©#u£<fc o tt«tt*J3B(r»«[«tt»rai«Era*»©JB 2 

-hESB 2 ©«H<©±«asfcH J: o {c_LE^©@14M 

ft. 

rai8 4] m&frztezmi <Dm&*izz.<Dm 

1 ©M*£ «fc 0 *S«tt**»V»ItttttlCBifiE-r £«»©ffs 2 

±tas 2 ©«g«©±*iie> /«tv»«fc -5 ic±E^©stt^ 



(15) &BH 2003-1241 15 

28 

[fg5a©i¥«BfrSli»] 

[0 0 0 1] 

JteSTF, ¥##i!?^©§!B£*&. JS^ ©SS 

ifi:*8s*s<fctf* ; ?K:WU ftfcttft I I I -v 

&-5^««^SfT^©iljfifCigfflbT« : jg^fe©T?* 
10 -5. 

[0 0 0 2] 

[fi£5fe©ftflS] GaN, AlGaN, GalnN, Al 
Ga I nNfti'CSMl I I - VSHt£ft¥*M*: 
te. AIGalnAs^l I I - vmit^^U^ A 

IGalnPil I I - Vj£fc£#i¥##:tCtt^TA*> 

i i -vmit&m^mmz. s&n-mfrzm&z^ 

/t--C***>£^-f K (LED) &£©*MMMe>fc 

[0003] cne,oift«i i i-v^t^ 

T*-5)^<i:, *5«kCA #J;Ui*M I S (Metal-Insulator- 
Semiconductor)*jft(C*5^^ite#g©^i|BffCA 1 N^ffl 
30 <,^CiT'##^B*5J;^i»B©^i&^a^fi{Ccfc 
Daj&LTfT?;r£#T£3&£©#®£WLT^-5. 
CCDtztb. Ctl<b<D^t®)&l I I -VM&tfi* 

[0004] cob*, 3Wt**i i i - viit^its 

##©Sf5T£:LTte, RT©C£;^tf<=>n£. 

(1) Mg#tt«<G a A s fi 0 t>i« < . ft 
& • ftffl^ftf^O*^ 

(2) #»:Wt¥Wfc9fejre* 0 . *fc6!ffit>ft<, ft 
40 «,»««ttS*t>TV». 

(3) mm^<o&m<>i^^{t-&%>*mfctt&T&2>. 

•tUt>t>. A 1 Ga I nNlfifli fltrit#tt J M($t 

(,>„ JlfliMfttCte. A 1 G a A s *^^tci5tt^ 
(As). Z nCd S S e^^#^tC*5tt-5* K5^7A 

(Cd) ftfi:ffiat4ttfi*J:tffoStt (7;i/->> 

(AsH.) ) «tf*ttfflbtt(r». 

[0005] L^b&#<=>, se*. mt®}%i i i -v 
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it** i i i-vwt^ttf»#oi«wtbt, m 

(1) «(JttSt©GaN, A 1 GaN, Gal nN««8 
1 I -V*{t£*¥*#R±;fe.fctfS«£<DlHC, *5 

•5. 

(2) GaNK*^S^r*!aSKa«*<*fc*H13fi$ft 
TU&H. GaAs|«^GaInP^#W 
fI^tl>Sp n pKG a A s G a I n A s 

*a«R£t,*»-n». &£©raH**»o. sfccnsBtn 

(3) ggft**i i I -v*fca*H^^©ai*«»«D 

[0 0 0 6] ^±<D«fc3ifeSStCJ;0. SS-ft**I I I 

^tt* i i i -v«ifl:^fibifs»fl£©itaj«fi»ST?sfif 

£fiJ,&^&-5>#. ■?•©— 7jTG a NiCftf^I^^ 

(«13JS) . z.<r>ittb, ^77-f7Sfi±l:ftl 
J&fifC<fc 0 G a N-^A 1 N*^ft4Ay77lSM 
U *©±Kl*fl:**I I I -Vfltffc^ttiMMt:*/** 

s-&-o>*. cn»=«tntf. i i i - 

<Dxmmmti&=?^m&&K&ivxMz-ixi o«~i o 

' (cm-) mZ.tt*mitU— tfiZ&^T 
[0 0 0 7] ^77-f TmWzteZOtefrlZ. (1) e 

Mtt*v«£i/»fc«>, gm&.wm^i'— #$i&m<D&mts.Bi$ 
t>mm> (2) -tr^r-f 7«ttofefts«±B*^ 

[0 0 0 8] f77-f 7£1K©<fc3K#H^i8ccDS&£ 

^!73(o]S^^S (Epitaxial Lateral Overgrowth; EL 
O) SJB^*:frjfeft«&*. ELOTH mM&Hzm&M, 
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«, « : ?^ff^^T-«»^^^rT-r-i.m«) ©u-rx«« 

*#<&Mlfc. ELO©H3Jfl«. fiftlz-ffflXl- 

5 -f y * h 5 > x ^ © x * v *? m m / n v z *? ffii* 

5:itft?t5. 0UAtf, ELOfflS110~20»m 
-5. 

10 [0 0 0 9] tr:7?-< 7£K±£ELOe$MBLT*?' 

(1) ELOfc!SJB&ia«C***^Ci:C«J:0*e*0 
( 2 ) E L OK&R&#fc*ttttlMft»*«ia*-r* 

jet), mmz%kfcji\z&z±$t£KQt)m±v. eia 
fiii ^ ^ x a :/ d -fe x © $d pi4 * fir £ -a- £ . 
(3) m^F-v-i xommrffoz, led-^?* hf-<f 

20 ^ (PD) :fe«fctfJ|^HIHPfc<>:\ ELO^IiO^:^ 

». ELO©M^ifTt!!c^. 
[0 0 10] £U:©8tlHIHtt. ilSSfflGaNlSW 
S ntltf*ftt -5 £ £ # pJH&Tifc £ *t , C tl * T'OMfr 

cnii, GaNBHVPE (A7-f fC«t^ 
Tfe. -flSfc^M (iSEE) j&KCi.kS&tt&agiil&fl' 

k<h, t£Z<Dm&-c\ mma>tfL&&&%.\zn? z\t& 

[0 0 11] ftffl2 001-10230 m'£Wi\Z\ZZ\ 
OWHoak#SH*CtSBWtUfc*tt»GaN3S« 

K©GaNlSfi*M^. — mz 3 #?Ea<J&:7 y ir v 
[0 0 12] 

40 001-102307 ^^fCM^^nfcS^fi. 

fi&Offi*S©ffjifete*i«^$-ti--St)©T*-5fcJe). #<=> 

i i -v^t^ft^iiflsjisjatfia-arT^iiMt*^. 

tCJgfig $ tlT L S 5 © SMtt -5 H <t ^ T $ f . 
50 SfOf83t1*tt^fit«ttOfiT*fflt»TV»fc. 
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[00 13] Lfc^oT. dfl!)3EW*««8tbJ;5fr* 

[0 0 14] CO*Wj9»**UJ:5t"r*«!lO«USil4. 

[00 15] Cl©fE^mfeLJ:5<hT-5{tfi©SIIIW:. 
© =t 5 ft*»flc*^ £ C« iS-r £ C £ *«T * a ¥*J£ 

[0016] zoftWismfcLii? t-rzi&owkmit. 
©<t ^tm^^^zwm- -s c t*t-e*-s*^©«is 

[0 0 17] 

[0018] #Bfl 2001-102307 

««*«t>fc«^-r*«^RB*fl[*«ott«sftiiiii-r* - 

i:|^l:IIStTWr5©Tlift<, A&fKHCGa 

mmm. mx.\tmmm\zmmv. t<D±.iz&&i$.mzfT 

o Z. £ \z <fc 0 H£l%«£flRtt®«j$ffifl^fillff ? « d <>: 
H8*fiHH*©E5>J/t * - >^lftl ffiK^*. -5 d t tf-Q 

[0 0 19] CdT". tt. 0g*.t;J&tMI. # 

UK (7tA77X) Sfcli*«a©GaN^, A 1 G 
a I nN&fOGaNWOfftMl I I -VMt& 
tt>¥3MM>. gfcttKI I I -V»t#**WWsm«) 

in, 

[0020] z.o&vttmm&m^-c^mfci'— ftza 
wm^fs.^^^>£. z.<n*mfrmizTw.mfav>mx.m 

^©^S^W^Tifc-S C £&%.^m Lit. 
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[0 0 2 1] -T&fo*.. ±fE©»«lC*5^T«. «*RB 

mmmmtmwm cbem a ■& * c t * * c t *»s . 

fit, iO»tHc«kt), *?©fi§tt«tt*t»KHB*« 

io 

[0 0 2 2] ±fE©^8;«:. 3|{fl:ftIf«J|sf#tW 

**b«-c***£. fD&sumTommizmwzsb 
[0023] -r«:to*. ±enui*«Pft-r*fc«)tc. - 

20 ©56W©ffi 1 ©fBUItt. «l©¥**rtEtfc*«**r«-*te 
Sg 2 ©TiStetelBifcSirr-Stt*©* 2 ©««#«MiJW 

KE#IUT^*Sfl:**i I I -vj&ft 

[0024] z\z\x\ mmmmzit. /vwomtwuik 
i i i -vm^m^m^mzm.mmm.^m^r^b 

30 ©£. A;p^os<t**i I i -vift^fiMI 
±KSMt**i I I - vM&«fS*l*MSt, 
c©gfl;%3U I I -V*^£tt¥WMK:flHft*«rt 
L © t (DMm&^ts. 

[0 0 2 5] 8fjfiS«©*i&te. SS2©«£©±£ii6 

feniiCfotil^itttttSftfts. ttfc©Sfi2© 
m.mt, &Mto\z\zmmmzmmt!n, ^ftmizte, m 

tis. cne©— a®£A±©g25>jn^->*tigffibTt» 

•ZtetS. ^EMTtt ^ 6 tlfcSP^ t tfim& b T l» T «fc 

n. 

[0 0 2 6] *ifia«©«ifi*5j;^«^c© 

m2©m*s«-e-n^-*ti^as6<]icE?'j$n2.„ <fjts«© 

fc££. w,, Wj ©A/hM^tCJ^CT. Wj = nXw 
, (fcfc*U n«S^S:) *4WJw,=nxw, (fc 

50 ^Ttl., 
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[0027] mmm&<nmm\*. cnmmmwuz^mft 

f « h7>y*X^&i:©tM H 7 >y*X^ (F 
ET) ^fDg^-fii;-7f-7>yXi' (HBT) 

fiSfi (Cffl e. n-s V X ? /I ^ - > #S«± lCfl?j& $ tlT 

[0 0 2 8] S^CRSE-TS— o©SB2©fR«©IWIH* 
*Wi3l2©**©E5>JjajWtt. s|l^©*t*$&i:(;:Jt; 
UTllini)^. — »WIC«2 0 Atmiy.±$)-5t/i«5 0 
U m&LJt&Z^te 1 0 0 fim&L±T'3bZ>. C©3I2©M 

e«T*^>» £©SfS2©ffii|S«. J&SWtCtt. mit®}* 

1 I I -VMt^¥##«ffi£»ffiLT^-5. 

WtOlBHCtt. £ 1 CD^tefi^S «fc 0 ft < . *>Ogl2 
3 ©««#»»«* iLT#ftT*:i«fcfe2K. C©i§ 

[0 0 2 9] SB 2 ©ffi«©Ifig«, IlWCIil 0(im 
tt±10 0«mKT, J;DiS6*)(:B2 0Kmtl±5 0 

<DW.mtmM&)lZ\tm 2 ©fRi3£©jtg<fc 0 2 0 u rrUy._k 

2 0 0 MmJUrFJ:D*£<. e k0ftM6<)(-«4 0 wmiy. 
J:16 0//mHT*t<, «fe«S6<JtC«6 0 MmtLL 
1 4 0(imHT*Sl>. 

[0030] m2 ©«*©¥i5tett«*tt— ttWKtt* 

1 ©«*<D¥^tett««tt2 x l 0' cm-HT. ^2 

WCIil X 1 0 8 cm-'iDiJ<, 2X10' cm" ! 

[0 0 3 1] «i&a«©#il, 

ffi±TZ>fctblz. $g2<DmaSifr<b1if-m\Z\*l (imKL 
.fcOffWctt 1 0 (imHi. 3 <=> 1 0 0 u m 

jujimr. ^3CDm«c^'#SET«»Ji-&. *t>»actt. 
«&*«©«&. « Ati*! 1 ***^ ©gtt««3&tfg 2 © 
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AflcWfctt, XH7-f^ 

ffjglcte 1 MmKUi. cfcOifjitCti 1 0 /zmtU:. 2 £> 
iCjfatCJi 1 0 0/!ma±«t. l3C«**t#fit6 

m&mznzmt&wm 2 ±y:jf4 3 ©«*©±£ 

10 [0 0 3 2] i&glCJ&UT. SSMbttftl I I-Vj&ft^ 
»H©»»i:fttt*aiS»*««:ttm»WTt>«t^. CO 

[0 0 3 3] ^t#)?R I I I -VBsft 
SUttffiftfc* I I I -V^t^#l¥#*@«. 
J&WtdtiA l , B, G a ,.,-»-, I n, A s. N,-^, 
P, (fcfc'L. OSxSl. OSyS 1 . OSz^l, 
O^u^l, O^v^l, 0^x + y + z<l, O^u 
20 + v< 1) fre>&0. £0 Jl^lWfCttA 1 , B, G a 
i w In, N (fcfc'L, O^x^l, O^ySl, 
O^z^l, 0^x + y + z<l) frt>ts.r>, $m#\\Z 
ttAl.Ga^In.N (fcfc'L, O^xSl, 0 

^z^D fr&fc*. mtmik i i i -vant^*** 
mKD&wizmmisxm^tzSKi.cDz.iiiz, ^©ttsttc 

[0 0 3 4] ^©^©SfS 2 ©%!$«. if 1 ©spi^fcfe 

30 e«§*-r<&tt&a»£&*fB i ©ms^m 1 rowte 
± o »^as 2 ©sp^fefe^s<&*-r-g>tt»©m 2 
©««*«aflijWKE5>jbT^*a5{t«*i 1 i-vm 

[0 0 3 5] C©%^®^3©^^«, Sl©¥^^PfS 

«HE*wr*)B»*»6tt«» 1 <Dmm*\zm 1 <r>w-^x 
m®m& Discus 2 <D5p2HK.v&®g.&mrzfefk<nm 2 
offi*3&*a9jwfcE5>jbT^»*asft«*i 1 i-v«ft 

[0 0 3 6] :OMiOS4(D^H SS1©¥*3*RS 
****-r*IS»*»6**IB l l 

©ffi**««»JWk:lB5»JUTi»*afl:»*i I i-v^t 
50 C£SriRF?Si:T.S.t>©Tfe-5o 
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[0 0 3 7] Z<D5£W<DWi3i3£ZfWi4<D%.W\Z&\,* 

& <&TIrI«> . 
[0 0 3 8] C©%lE©MS5©§g9!«, »Aft>6ft«Jg 
1 ©««4»l;: H com 1 ©«*<£ 0 IM&MB^ttftOft 
2©«*j»t«IiJWI-E5>JLT(r>S*{t**I I I ~vm 

fc«itS1SC0SSjt*ffi-e*oT, 2©^*£©_L§:iI5> 
ttn «fc 5 lc«jta«co«jfi?r^^-r-S) i^CUfcCbS 
ft&<h-f-5fc©T<fcS. 
[0 0 3 9] C©fgBJf(0|fS6 OSSWtt, «rAft*5&«ftl 
1 i©» 1 0*««t»5tSfttt*«lt^«*OSB 

2©«tt#«9JMfcE*JLT^*Sfl:»*I I I-Vft 
{t^«^#(*:*«*ffl^fc«lita*T»t>T. SB2©ffi 

[0 0 4 0] ^©55W©MI5feJ;^6©«WK*^ 

a. *«iit>L<tt#ii»*fcttcne»o— jsi±**fifi 

LfcfcC0T*$>-5 (ty.TI^*£) . cnti. #!2©|||i£©¥ 
"©T&-5. 

[0 0 4 1] C©i£BJ!©?g7 ©fBHitt. SlO^fifi 

«**#"r*»»*»6«t«IB 1 ©***£» 1 ofl^g 
tMB*«fc 0 »<<»JB 2 «>^<Ett«a*wr***©» 2 
©ffltt**£»JWfcffi*JUT^*£fl:** I I i-vjm: 

T 5 «fc 5 L 7c C £ £ ft £ T S t> » X' $> Z> . 
[0 0 4 2] Z.£>5£W<Dm8<D&m\$. 1 Ofi%tt 

*«**-rsteft*^tt*» i ©««<h;:8 i co^te 
&8«<t o«^« 2 09T^4E(uetfe«4r-r««[ftoff 2 

©iW*#Sl!JWK:E*JLT^S£fl:**i I I-VM 

[0 0 4 3] £©%IK©JfS9©fgIKte, * 1 0>¥J4ftM 
*a*Wr*ttS^6tt*JB l ©««+fc* l ©¥*3* 

weft<t DXt«2 ow^M«de«4rr ««fto!>Nf 2 

©«*#SfliJWKE*JUT^*SMfcttJ!U I I-Vi)|{t 

T -5 <fc o IC L fc C £ £ ft £ T 2> h <D T & Z> . 
[0 0 4 4] c©fgHJi©JB 1 0 cofgtmi. mi ©¥*?;*: 
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RB«***-r*tsa*»sja:s» 1 ©nwt+KiSi 1 ©¥*a 
o*i^ss 2 ©¥i«3fcH««*tf-rs«»©8 
2©«*#«fflWi::E*JbTt'>*£fl:**i 1 i-vm? 

2 ©«tt©±* iffi 6 & lr> «k 5 K**(MI**^ ©«3«R 

[0 0 4 5] uO^Wl 1 ©%W«. 
* 1 KCOJB 1 ©««J:0ISfttt*»*V»tt*© 

*2©««*«*aiJWfcE5»JLTt»*afk**I 1 i-v 

» filc-r -5 <fc -5 K: L fz C £ £ft® i: f £ t> © T * -5 . 
[0 0 4 6] CO%Wl2©I?IH, m&frZUZ 
1 ©ffitt* C©« 1 ©MUSJ; 0 *£Atta*S^»»© 

S2©««*«aaijwtE5>JbT«f»*aft:«* i i i-v 

IPS 2 0«*0±Si6&^«t 5 K¥&#fBtsJH^©f&#; 

iKSE^^snT^sciSrftafrsfcwTfe-s. 

20 [0 0 4 7] iO^©^l 3©1W(S. ^lOWS 

ffi****rrstefij&>6&asi 1 ©iwfcl'KJB 1 ©w 

0 ift^ff? 2 ©sp^Ktt«flE **-r**»©« 
2©«*#S»JMCE5>JbT^*£ft:»* I I I-VBl 

Lfc¥*E#*^©Sit*&T&oT. S2fflMW±$ 
[0 0 4 8] £©5eUB©f6l 4©S£Wtt, *l©¥^te 

te«K«*rrs«»*>&&ass 1 ©***»(:« 1 ow-m 

2©«*#«liJWK:E9JLTUaSMt*J*I I I -v* 
{fc£#l¥##S«£JB^fc¥#ft:3S?TTifcoT. IS 2© 
ffi«©±*ffie?&^J;pfc*##:^©Sttli«E*i^ 
$ tlT -5 Z. £ £ ft ® £ f ^ © T * -5 . 

[0 0 4 9] C©fgiE©S?S 1 5©^B^ti, * 1 <D¥-%)X 
RS*aE**-r*««*^«:*« 1 fflffiS^CS 1 ©¥J5 

^w*flE«t o»^ib 2 ©¥^^Ra^«^#-r «»«»©* 
2©ffl*3waauwK:E5'JUT^*sfl:«»*i i i-vm 

40 Lfc#»#^©iS^ffi-ea5^T. I2 0itt©±§: 

b H £ * ft fR t T S t> © f $> 2, . 
[0 0 5 0] C©^^(D|gl 6 ©SEEK, *1©¥^X 

ms«*s*r-r*tsfi*^&*» 1 ©ffl^+fc* 1 ©¥^ 

«8E©±£ffiS&^«fc5 tc^##:^©Stt««* s ^ 
$ tl T ^ -5 C t ^ ft gfc <h "T S © T * -5 . 
50 [0 0 5 1] CO^Cll 7©%BJ«, SfcS 
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m i ©««■*»&: zom 1 ©*«j; o 
iB2«>«««»aaijmcEWLT^«a{t«*i i i-v 

CLfc^Wfls^ORifi^ffiTrft^T. ?&2©M*£©± 

[0 0 5 2] :©1W18©»1 ISA* 5 ft & 
8S 1 ©«*£*{;: ;i©S5 1 ©««±D&Atta«g^tt&© 
ft2®M*tf£MmcEMLTfr>«£fl:4ft*l I I -V 

Wk^«*»*«**fflt>fc*»#»^"Tr*oT. #s2 

/SSnT^SdifcttatT**)©-?**. 

[0 0 5 3] 9 09BHtt. fllloyiglE 

ftSgffifcW-TSISAi^ ■=>&*£! l 1 ©¥«3 

$Efe&S<fc 9Mfr>JB 2 ©¥«9!i5&«fiE£#-r**i»©Sf§ 

T, *2©««©±fca&fcu±3£*»35«©tfli6S 

«wr* <fc 5 c Lfe z. t *mw.t.-$z> few-e^-a,, 

[0 0 5 4] C©fgE8©ifS2 0©f§IMte. 

4fc«***tr*l6Aa>Sft*Si 1 ©«*•*> fcSi l ©w 
fiftfS[<t 0 itS^fff 2 ©¥*3fcftSf££*-r**g»C©if5 
2 ©flUfttf&BJ W K E0J L T ^ * ¥ *#3£« & fll «^ « 
jfi*«Tfet5T< JB2©fttt©±&a&ttt>J:9K:fltifi 

•So 

[0 0 5 5] Z<D5tm<Dm2 lOftWits Jfll©¥*3* 

»«flE*#-r**SAa»5fc*Mn ©wrt+tsu ©¥«3 

2©fflWtf«flyWK:E£jLT^*¥##2^SJB^T#l 
jfiS«£«Sig-T *cfc 5 C Lfe*jfi*«©»ifi^i*T-fe o 

t, *2©«*©±*ae.a^«k5K«iaa«©fliai* 

[0 0 5 6] C©fSIM©JfS2 2 ©5£fM«. SlOf^ 
RB!BfleS*rr*IS«*»6fc-5flS 1 ©fJWWuSS 1 ©W 

^RB«aE«fco»^*2©¥^Ki«***r-rs*»cojB 

2 ©«l«J&i«aiJW{rE?>JLTti-5^##:S«*ffiVifc« 
Jt*«T?»t>T. ffS2©ffi«©±£iie>&^J:5K:#gjfi 

■5. 

[0 0 5 7] d©5gfK©IS2 3©fgi3te, i£AA>S&* 
SlCDtWCuOa 1 O^«cfc0i|gSitt*«B^«fC© 
»2©«*#«Ii]HlcE*JLT<r»S###g**flH»T 

8ijts«£Siii-r* <k 5 c u&*iaa*o«ift*ffiT?* 

oT. *2O«*<0±*il6&H«t5Kfl|jfta«©flljet 
fc^f* ± 5 ft bfc Z. <h£tta if* iffltSS. 
[0 0 5 8] C©»12 4©», t&Aft>&tt* 
fR i ©««+ r ©m i ©$i« «fc o IS Att*tKfr*Mft© 
£*2©®«#&fliJttCE^JLT^*¥##:*«*JlH>fc 
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£*. 

[0 0 5 9] C©fgf3©SS2 5©38Wtt. SSl©Wi£ 
tt«KS*-r*ttS*»&a:*IB 1 ©«*£* KSH 1 ©¥±9 
tEttCKJ: Off*** 2 ©¥*=|!£ft^«£*-r*»&©ffS 
2©«W!8»*fliJWfcEWLTV»**»«l«*«V»T* 

#»3fc*^ ©3K3t»W*»jrr *«fc 3 1' Lfc d £ ««« 
10 £-r*fc©T&*. 

[0 0 6 0] d©§glK©Sfi2 6©389J«. SB 1 ©¥*%<£ 

tt*«*#-r*»A*»efc*si i comt&'pizm 1 ©¥«? 

tett*flEJ:D*wJ(I2©WKtt***#'r***OJB 
2©fl^#«fl!JWK:E3»JLT^S¥*#A«S^fc¥ 
STOft*ot. JS2©flR«©±fca&fcir»,fc-5 

ic^flw*:*^*'? o*3t««**»^snT^»* z. k. *m 

&£T* *>©-?&*. 
[0 0 6 1] Z.C03£W(Dm 2 7 ©fgWi. SB 1 ©¥«3* 

(6««**-r**SAa>s&ss« i ©m*af ces i ©¥ 

20 ^(6*««J:0ffiUlB2©3|il^^R8*«**-r*M«[© 

sb 2 o«i**«ai'jwt=E?"j br«r sffl 

§Jit^S;T&oT. SB2©M«©±£a'E>&^J;3f::# 
##5B3t*^ ©3fi#ffll«*»fi!e-r * «fc 5 I' L& C £ 

[0 0 6 2] u©^©S2 8©», SB 1 ©¥*?>; 
flfe£&*#-r**£A*>£fc*SB 1 ©WsWcSB l ©¥«3 
KR&*£ J: 0 Afr>8 2 ©¥i9*B*«S#T*ttSc© SB ' 
2 0««*»«fl!JttCE5"JUT^4¥#**«*ffl^fc* 
30 lftl«fT*oT, 3S2©fi«©±£»e&^<fc-5 

@i:-rSfc©TS.-5. 

[0 0 6 3] £©fgf«©SB2 9©fS9itt, |gA*5tt« 
SB 1 ©««*K:C©SB 1 ©«tt«fc»3«Atta*JBfr>*»c© 
SB 2 ©fMWftftJ W CE5>J L Tlr)«¥f{MH[«ffl 

SiS^ffiTSoT. SB2©««©±fcae>ft^«k3t::¥ 
»*«»*^ ©«3t*«*Wlifr* J: 5 K Lfc C £ 
®<hf-Sfe©'eag>^)o 

40 [0 0 6 4] Cl©5!^©#}3 0©^W«, ttA0>5ft« 
#1 1 ©«*l;^©I l ©««J:OltAtt«(S^«ft© 
2 ©Mtt^ffiM W E^J L T ^ 5 £ ffl ^ & 

##<*:^3g^T»oT. a5 2©«tf©±£a&&H«fc 

[0 0 6 5] d©^!^©#}3 i <r>%m\$. m 1 ©¥±^fe 
tt*KS;*r*itsa*»6tt*JB i omm^izm 1 ©¥^ 

tete^fficfc 0 fftr>£ 2 ©3P^(Etflr«liE**-r ***©JB 
2©ffitt*^fl'JMtcE5»JLT^S^«t#:a«*ffl^T# 
50 «W|e* : F*«Jfr*«fc5»:Lfci|t#«:* : i t ©«ift*ftT? 



(21) 

39 

*oT, SB2©ffi«©±£S£&V>«fcSK:¥&#5!i ; ?© 
^ 5. 

[0 0 6 6] CfflMil©S3 2©^ll ilOWt 

ffi*s**r-r*tsa*^«c*« i ©«*+kss i ©¥*5 
te{4ss=t o ft t>$ 2 ©¥*iiEti:«*£*rr**»c©JS 

2©«*#«9JWKE*JLT^*¥#(*««£fl^fc¥ 
Slflc^-efeoT. £S2©$C«©±£ffiS&U<fc5{;:# 

t>©T&£. 10 
[0 0 6 7] C<D5£W<Dm3 3®ll3tt. S 1 ©TOX 

W8*s*rr*ttaa»<&&*ss 1 ©ffi^+tcSB 1 ©^ 

2 ©fHttjWgftJgl KE5U L T ^ £ ¥##»1££Jfl ^Tf 

m#m=f- e> i- L>£¥#frm^ ©sb^st 

feot, SB2©^©±£ffi£&^£?tc¥##:Sit^© 
[0 0 6 8] C^0I3 4 0SW1 M§l©¥i$* 

»«*4#-rstSia*^&*s i vmrn^izm 1 ©w 20 

ift^tabot. ^2©fi«©±*ffie.^^«k5(c¥ 

t>©T"&-5. 

[0 0 6 9] :©SiOS3 5©^ili *S»A»6&-B 

m 1 ©«^4> k ci ©sb 1 ©«*«b 0 *£m*#3g</>«&© 
m 2 ©««#<&&] w t' E-5>j * « ^ t 

Tr&oT, SB2 ©«W©±£iI 5&^.fc'5 K^ttSHT 30 

[0 0 7 0] Cfflliffli3 6©fEllBte. ^i^^fti 
SB 1 ©«tt* c ©fB 1 ©ffitt «k 0 ttatttftSb>ttft© 

^>fc©T*-5 0 

[0 0 7 1] Z\<r>%m<nm 19-S36 <D5m\z&^ 
T. fift«Sife^^«f»#l©W4li. 40 
I I -VJ^&4fe¥Wtta>l3fr. V)lym.M (wurtzit) 

©¥##, flJAfcfZnO. a-ZnS, a-CdS, a 
-CdS e^£fTS.oTfcJ;<, 3 6 lC«ffi©i^S«jt 

[0 0 7 2] ,T©fgfK©IB3 7©fglEte, mi 

i ©««+*:« i ©w 
^ssjt-r^ipicbfc^jgs^wisiit^T^oT. m so 



#H2 0 0 3-124115 
40 

2> J; 5 K L fc C t £ T £ ©T?& -5 . 

[0 0 7 3] C©%W©SB3 8©%Wt4. SBl©¥«3!|£ 
teSBflE**-r-6«»A»S«t*fB 1 ©M^ftCfB 1 ©¥*3 

T&oT. f|S2©«tt©±£»5te^J:5K:*iS»«© 
[0 0 7 4] CO%W3 9©^ll mi<D¥-i$X 

^RS**«t 0ftt,>SB 2 ©¥^^««**w-r*«»©» 

£§S>gT3J:5(CLfc«i£*«©Sit^£T"&oT, sb 
2 ©^©±2riie./fe^J: -5 (C«jfiS«©^jfi*^-T 
& ± 3 te L & C <h * mWi £ t & h © T- & -5 . 

[0 0 7 5] C©fgl$©SB4 0©feiH«. ^lOf^ 
HB«***-r*ttftA»6tt*a 1 ©««*£* 1 ©W 
^Bfi^&J; Oftt^SB 2 ©¥!$*«««*#■*-*«*©« 

t*ot, *2©fli*©jisaie.«c^«t'5c«ijaa«© 
* * tix ^ -& c t * mm t -r a t> © t » & . 
[0076] c©%^©^4 i ©%w«. 

m 1 ©««4"»cc©!B 1 ©<K««fc 0«&tta«!E^ltS:© 

tB2©«**«aflijwcE?"jbT^-sas*ffl^Taiiata 

« C Mitt" 5J:5l:Lfc ©Sifi^ft T- abo T, 

IB 2 Oitt©±*I&&^«k 5 C«itS«©*ifi*®J« 

[0077] z.?)mw<nm4 2©5swtt. mmfrttn* 
m i ©m^+tc c©sb i ©M«i o i&fkmm^mfSKD 
m2(DmmmmmzmmLT^z>mfc$:m*tzffimm 

©«jtd^fi£^tlTti-5C<i:Sr!|tlS<»:-r-5t>©T*-5. 

[0 0 7 8] uO»l4 3ffl%itt, SBl©¥i$3te 
tt«***-r*«l«)^6&*JB 1 <DM%L*\zm 1 ©¥i^ 
tettfBflEJ: 0!S^« 2 ©¥^CtfcSBfe**rTS«»©« 

2©ffl*««aaijfl«iicE5"JbT^*a**ffl^T* : f *« 

[0 0 7 9] C©^i£©fB4 4©%^tt. mi©¥^fc 

tt*ie**-ratsftj^6te«3i 1 <nm&*\zm 1 ©¥^ 

<Ett**«t Oft ^« 2 ©¥J9*sffiS**WT*tt*©fB 
2 ©«R«*tffiI"J n CEW L- T ^ -5 S« V> & *^T? ft 
3T. »2©««©±*il6a:^«t5t=* : F-©Stt«« 
^fi£SnT^iSZltS#fSi:T^t)©Tft«.. 
[0 0 8 0] ^©iil©S4 5©Mll mi<D¥-£)X 

w«*&#-r*«ft*>6«t*» i ©««* tcs i ©¥^ 

^RS*««k 2 ©spi^^|««flES*r-r***©J(l 

2©«**»*fl!JWK:EyjLTV»*a«Sfflfc>T* ; ? 1 *« 
jfi-r*«t'5»:b&* : P©«Jfi**T«oT, SB2©ffi*£ 
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t c t £#ft t -r -s ©■?& 

[0 0 8 1] ;©|§i©S4 6©^ii SSi©¥i$:X 
RB****r*ttftA»6«t*»i 1 ©ffiSSt^SS 1 ©¥i9 

[0 0 8 2] ;ffl?EifflS4 7©ffiWtt. iA^e&S 
SB 1 KC©JB 1 OttttJ: 0 ISMtfflEb"KgfcO 

Siftt-*J:3fcLfc*^<0«jft:#ftT&oT. SS2©M 

b d t £ 4#ft <fc f -5 t) © T' S> & . 
[0 0 8 3] C<vmW<DWi4 8 ©f£BJ3«. *Nlfti€>&£ 

sb i ©«*«* tc d ©is i ©*« «k o <i Att^s^^ttft o 

m 2 cattlft tf&BJ MfcBS^J L T V» * JEtt iJfttfr 
Sol, SS2©ffii£©J;£a6&^J:?l;:Sit^©ett£l 

[0 0 8 4] JI©§gtJB©gS4 3~SS4 8 ©afflict 

t, sn^ni. mytm?. s^*^ 

ff*^&£) Ett?. n^m^. yernm^- 

EEnm?, mmm^. ^mm=f-. mmttm^. m& 

CttfT'gZ. Wtf£VsW&lZ-Dl*T\** #l;U£Journal 
of the Society of Japan Vol. 103,No. ll(1995)pp. 1099 
-1111 -^Materials Science and Engineering B41 (199 
6) 166-173t^^$tlfefc©7S<i:. £•< ©fc©;o*&-5>„ 

[0 0 8 5] C<DftmcDm4 9 Colgate. IS 1 ©fi^g 
ttSft*#-r4INia>SfcS3§ 1 tC« 1 

*^«flU0lS^»2©¥J5te{fc«fl^WT**»c©jS 
2 ©ffittsPSS 1 ©^IpKcSS 1 ©IBWTSIlJMfcKJyU 

is i vmmtmic-r&m 2 ©^rsmss 1 v>mm& 0 
^»2omBi"c«iijwt:e5'JbT^asfl:«j3R 1 1 1 - 

lCLfc«M««©S3ifi2fftT'cl&oT, I2ffl«©±^ 

[0 0 8 6] ;i©f£IM©SS5 0 Colgate. JBl©spi^(E 
ttSSSfrTSteft* 1 ©**<PfciS 1 ©¥*J 

0 «i»jB 2 ©*msiEtts**w-r*«sc©iB 
2 <o«R««t« 1 ©^ratcss 1 <Dmmxmmm\zmmL. 

S8 1 <Djjm£\M.&?2>m 2 ©*[6lKJB 1 CDfflRSi 0 /h£ 
^IB2©WR|T«M'JCK)lc6H? ; 'JLT^^)S{t^l5fi I I I - 
V*{t^«**fl£a«*fflHfc«lita«TfifeoT. IS 2 
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t (,» c t & m ft £ r •& *> © x- $> z> o 

[oo87] £<o¥tmom 5 1 ©SMfltt. IB 1 ©¥^ 

HB««**rrs*s**»&«c*JBi c« i 

2 ©ffi«#Sfi 1 ©^frtcSS 1 ©WRIT-^iiJWlcBH^JL. 
SS 1 ©*fcl£itSrr*JtS 2 ©^faKSB 1 ©fflR8«k 0 /h* 

^*2©mwcafl']fl«iK:E5"jLT^«a<t«i* i i i- 

KLfc#lift»«©«ift#8;T»oT. m2<Dm®.<D.tz 

[0 0 8 8] ;i©f£tS©SS5 2©fgWa. SSl©¥«3* 
HS«S*#-r*IS«*^&*» l ©*1«*K:I6 l ©¥*3 
^fllBSg J: 0 K^jfS 2 ©^XBSaEStfT ■&«*©» 

2 mmmafim 1 ©^fatcis 1 ©raHraaflywKiejiJu 
m i ©^frtifisrr^ss 2 ©^fatcss 1 ©rwfisj; 0 /h£ 

V>*2©IHHTSfliJWK:e*JLT^*S{fc4&* I I I- 
VHt^¥#M«SJSV^iIifit*QT. IS 2 

[0 0 8 9] C©%BJ©IS5 3©^B^tt. |&A*>e&<5 

is 1 ©^*£* \z£<Dmi ©m« «t 0 i»ait^«^*gsc© 
is 2 ©eiww*SB 1 ©^rsitcis 1 oymm-zmmmiz&m 
l. isi ©*r6]<tit32-r'5iS2©*r&](cigi ©mps^o 

e te>trLfc«jgS1S©ia3g^ffi-CS.oT. IS2©M^© 

30 [0 0 9 0] i©5!K©IS5 4©%BJ«. 

IS 1 ©M^4> tc C ©IS 1 ©M*£ <fc 0 ISatt^S^««cO 

is 2 ©fR##ss 1 ©^rsiicis 1 (ommx-mwrnizmm 

L. IS 1 ©^r6]i:ja32-r-5lS2©*rS]IClS 1 mmmjiD 
/h*t»*2©WIHTaH!j«tcBE?>JUT^»*a{b** I I 

is 2 ©«se©±:*a 6 an±5 »=«isa«©*jft3&»»riE 

$ tlT 1/ > -5 d t * #ft <t f -5 © -S . 
[0 0 9 1] d©5!BJ©^5 5©fg««. ISI ©¥^K 

®ffi-rs«sc©is 2 ©fcttflistrsKjpfffcaBJttceju 
ift*»jsJE , r*«t'5fcixfccis<i*at-r* , b©Tr»-5. 

[0 0 9 2] ^©?6^©IS5 6©fgB^«. SSI ©¥*%<£ 
ffi*aES*"ra«Sft*»6«c-6»l 1 ©ffi^4"{clS 1 ©¥i3 

mtEtzm&om 2 ©^«*ts^{c¥ff »csiijMicBs^j 

50 LT^*ft{t«* I I I -VM^ft*iMS^fflt,> 
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«J6**0«it3&»»riE$nT^4 - £ *>© 

[0 0 9 3] £©R9J©«5 7©3SWtt. 
M«ft«#-T«ltA^&a:«IR 1 ©flWt+KJB 1 

&oT, 8 2<0««©±Sa&ft^±3fc*ifiaS«©tll 

m.*wti$.Tz>& o \z bfc n t &®m£-r z> fc©T&£o 

[0 0 9 4] Z(D¥£W<Dm5 8<D?tW\Z. fg 1 ©¥*3* 

®£ET-5«&©lf5 2 ©«tt*«2W;:¥fTfc:MfliJWK:E9J 
LTU5g<tMl I I -Vfl£<t£-$>*S#a«£ffl^ 
fcffifjtS^-eSoT. fB2©fH*0D±*aS!4«f>J:5C 
©fit ift**»J5fc SnTt»4Ci*ftttt4 , bO 

T&So 

[0 0 9 5] COlM5 9©», SSfi^Sfc-S 

?ILTi/^tftMl I I-VM:^fi#:ifi$ffl 

t*^T, «2©«*©±*ae/j:ir»«k-5C«jfi36«© 
Mm&Bs&TZ «fc 5 C Lit z t £#® t><Dtrab 
So 

[0 0 9 6]-' c<vmjiv>m6 (XDmmZ, 
SB l o*«f»: cold l ©SHU? <fc 0 *Siitea*ig^itiif!tt 

[0 0 9 7] C©fggJ!©S?i6 1 ©fglKte, fg l ©^sjg 

(fc*«**-r**sft*»6&4JB i ©ffiuwcsg i ©^ 

2 i ©^[pjicm i <Dmmx'mmm\zmmh. 

m i o*iejtit3Sfr*»2 (D^faizm 1 ©ibbj: o/jns 

^»2©IBIHT?«IiJWK:EJIIUT^-6S{t»*I I I - 
[0 0 9 8] C©li©i6 2©lilH miO>¥-&'& 

ttfB«s*-r**sa*^**» i ©««4»»::j& i 

2 ©ffittWSS 1 ©^frlcSB 1 ©IBIHT?SfliJ«K:EJ>IU 
M l ©^[6] til^T-Sfg 2 ©^fSHclg l eDffl(B«k 0 /hS 
^*2©WWT?afl!JWK:E5«L/TV»*afk»*I I I - 
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s. 

[0 0 9 9] C<D5£WV>m6 3©fgi«te, JR 1 

RB««**rra«fii3^6tt*» 1 ©M«c*icfg 1 ©¥«3 

2 (Dnt&tfiM 1 ©^faSClf! 1 ©mPST-«liJEK){cE5"JL, 

«i©#fafcB2fcr*JB2©#rtfc«i©mm*o*3 

10 ^fB2 ©ffl|KTlRMnfcE9qLTt>«aft:ttff I I I - 

*J:5KUfc*##«*3lf?©«iED6r*-C*"3T, SH2 
©«*©± *a b4^<t5 K*#fl£5E3t*^ ©»3tt«R« 

[oioo] c©ieiw©lfi6 4©%^«. f§ i ©spi^^: 
RB$***rr*8tfia><&&*3s 1 ©«*4»k:*. 1 ©^ 
*w*««fc 0 s^si 2 ©¥is*Bi&««**r-r*«*©3§ 

2 ©«Htt*«MS 1 ©^fttclg l ©IWH.-C«aiMK:E5>JU 
fg 1 (Djj\i>]tm3c-? ; £>Wi2 0)Js\ii}\zm 1 ©fflHSJ: D/hS 
20 l^2©WBIT-«IiJMtcE?'JbTViS^t%* I I I - 

T. ^ 2 ©ItO±*I^&^± 5 © 

So 

[0 10 1] C©^i©S6 5©Ii?H, 

Sg i ©ffi«c4»tc d©fg i ©ffi^=fc o *55&tt#ig^*g&© 

s 2 ©ffi^^m i ©^i&jtcfg i vmm-vmmmzmm 

L. Sfll©^fa£lfi3£TSSg2©;£fa(cSgl©f!S|^J;9 
/hSt»fB2©IBHT?«SiJWtcE3»JUTt»-5S{t«j* I I 

30 i -vm<t&m*m#&m.zm^x*m&ftytmT&m 
jfi-rs «t o \z vtz¥mte%ytm^ atMttm-c&n r> 

^2©^©±$ae.^t^J;'5(C###:%^ ; f ©%^ 
■6. 

[0 10 2] C©fglW©IB6 6©%^tt. *£J|;^e>&S 
Sg 1 ©«**K £©f& 1 ©ffiJSJ; Di|g«te#tSlt>ttSt© 
gg 2 ©««tft|S 1 (DXftlzm 1 ©KRST'«Iije<]tcE5>J 
L, %1 ©*[6]ta^-r<5^2©*|filfC^l©WRi«fcO 
/h*«r^2©IBIWCafliJMfcE5>JbT^*^tft3R I I 

40 i -vmit&®*&te&fa*m^it*mwf&ytm :: f-x*$> 
-pt, ^2©ffi«©±*a^^ii«fc5»c^^^ : f 

So 

[0 10 3] C©^©S6 7 ©%($«, *l ©^te 

ffi^s**-r-s>«sfl^e.^:s® i (Dmm^izm 1 ©¥^ 

50 ©gli&^&T&oT, m2©ffi«©±S:ae>«:^«t'5fC 
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¥m&mytm? ©«jt«* % <t ? \z ufc c <t * 

[0 10 4] C©fglW©ft6 8 ©ignite, ft 1 O^g 

bti^t ft«i« i i i - vmit&®i¥-m-wm®.&m^ 

fc*lfti«fTSot, ft2©fgft£©±£iie>&U 

coio5] u©%ios 6 9 commits m 1 

Kgg£#-f SJiSll^b&Sft 1 ©ffififc+fcft 1 
^RS^SJ: Dguft 2 OW^ffi^S^^-rSifi^ttt- 

iSffi-rsit^cDm 2 (Dmmm^tz¥-'tT\zMmmz$im 
Lt^iiitt^ i i i - vmittim¥mtemwL*m^ 
T^m&mytmTZMj&tzj: o \z Ltz^mfcmytm^ 
<nmm.ijfe-T:3b-?T, m2cr>mM(D±^m^u^.k^\z 
*mitmytmT<DmytMt&$:B!$.-rz>ji? iz vtc z. t. £ 

[0 10 6] ^Ol^0S7OO^lt miCDW-i^X 

m&&z^z>$£&fr*>u2>Wi i cDm®.*izWi 1 <o^m 
xm^m^ ossein 2 (D^-^m^m^m-t^m.mmz 
mtE-rzm&cowi 2 <Dm®.&M^\z¥-?tizmmmzmi} 
LT^saitti^ 1 1 1 - vmit&yo^mte-mfa&m^ 

j; ? \z¥mfcmytm?(DmffinwwBi#.2nx^z z. t 

[0-107] z.(ommcom7 i<omm\t. ^.fi^e&s 
ft 1 ©iwt> k z. ©ft 1 ©M^i 0 &Mkmm^m.mvt. 
izmirf&m&cDm 2 wtt^swcw tcsyjije^cBs 

^JLTU&gfctim I I I -VJM:^ 

t, > xmHt&ytm? m.-* 5 £ o \z l fe*#^%7tm 

fc*#^7t*^ ©fg?6ffii|Sc£ffi^-r -i><fc o \z Lfc c £ 

[0108] ro^©!7 2©feuu«. ^a^e^c^ 

ft 1 ©^)£* ic c ©ft 1 ©M*£ J; 0 iS£§kVii&m^W.mVi 

\zmtEt^m.WL<Dm2<Dm.mtm^\z^-n\zmmmzu 

^JLTUSgfctl* I I I - V]^{t^###:»«*ffl 
Ufc¥S#f£7tsi?^TS>oT. ft2©MS£©±£jI£fr 

^cfc 5 iz^mft&ytm^v&yemmiBj&ztiT^z z. 

[0 10 9] d©f£W©ft7 3<D5£W\t, 

®.®m.*ii-?z>m&frt>t£.z>m 1 ©fs^f \zm 1 ©¥1$ 

2 ©Mi£#ft 1 cD^mzm 1 ©fflBiT^iijwcBs^jb. 
ft 1 <Djjmt\t&-t2>m 2 (D^mzm 1 owpsj; 

um2C0fflSgT-«IiJMfCgE^JLTU?»^t#)^ I I I- 
5fCLfc¥^4*^©SHfi;£ffiT-S>oT, S2©«)sS© 
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[0 110] C©fgW©ft7 4©Mill ftl©¥*$!|E 

ft&a^wt-siigii^ 1 coffl^^tcm 1 

2 ©ffi*£rt*ft 1 ©*ftfcft 1 cDWPgT-«giJWf;i23?tJU, 
ft 1 ©*[n]i:ifi$5-r&ft 2 ©^jftf'ft 1 ©WRi<fc 0 /h£ 

^fB2orawT«flijmce9JLTt>4£fttt# 1 1 1- 

VRft^«lf#ftlfi*l^fc*##5RfT*oT, ft 
[0 111] Cl©?gfK©ft7 5©SSUBtt. ftl©¥*3* 

w«aEs*-rsttii*»e.&s» 1 1 ©w 

2 ©tf»J£/^ft 1 ©^fttcft 1 ©fflPgTMJI'J6<HciE?iJU 

« 1 ©^fatisarrsft 2 ©^faicft 1 ©mt?i«fc 0 /h$ 

U»IB2 0lWIHTaBiJWCE5']L,TVi*a{b«l* I I I - 
5Cbfe¥#*5ilT©SSjfi*feT»oT. ft2©ffll*£© 

[0 112] u©^(»g7 6(D¥tWits ft 1 ©¥•«?* 
RSSB«*Wr-SteS*» 1 ©ffiWtpKffS 1 ©¥±3 

2 ©«WW«8S 1 ©#ftucft 1 ©ffflfiiT&IiJlWlclE^JU 
ft 1 ©^ft-iiSSc-rsft 2 ©^f6]lc^ 1 ©fflfiSO; 0 /Jn$ 

t»*2©wwTrafliJWCE5»JLT^*?8<b**i 1 1- 

2 ©««o±*ae»&i»«t 5 tc###*^©^i4M^^ 
30 M^ntwci^sitnfcotw. 
[0113] c©^®i7 7©%w«, 
mi ©ffl^^tcc:©^ 1 ©«*±0ttstta«JK^«sc© 
12 05«a«*«ffi 1 ©*i6i»cm 1 commx-mmmizmm 

mi©^r6]<i:iS^-r*m2©^(6]{cmi©^R5ckD 
/h$^m2©[WPit ! «fliJ6<){C@E5>JbTt^S'fl:^l^ I I 

S J: 5 i:l/fc*tft^foSI*S-C*oT. %2 

©fflac©±*ae»^£u«fc^{c*#^^©fiH4M^ : £^ 

40 [0 11 4] Cff5%iOS7 8©%W«, >K»*^/j:S 

ft 1 ©ffi^ffcciwm 1 ©^«<t dgftte^jgmsgc© 
ft 2 ©««d<ft 1 ©*[6]tcft 1 ©WRlT'MliJEKjtcBH^J 

/h*^fB2 0|BJIHT«M'JW»cB?«JUT^*S<t«* I I 

T, ft 2©M^©JbS:jie^t,ij;5ir^#^^©ffitt 

[0 115] C©%^©ft7 9©%W«. ftl©^^ 

tt««s*-r**s»*»6a:*a5 1 ©«««t«»CJB 1 ©¥«3 

50 tett«fl[J:0JBUMB2©sFl^<Effi«*t*r-***ia*«K 
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u-o»«SMt**i i i -vm^##^a«^ffl^ 

SfSoT, Si2©««©±*a&&^«fc3fc¥##:SR 
^ <Df£&m®. £ Mf$.-f 3 «fc 5 (C L fc C <h * <h -T £ t> 
©T&&. 

[0 116] i^<0i8 0<D5£W\t. ffi 1 Osp^lE 

fi»**wr*isa*»6&*fis i omt&tp\zm i ©¥^ 

LT^SSfcffcfcSH I I -VJK{t&MHMMtS«ej&» 
fcfl*^t*oT, sf5 2©Sg«E©-t£a£fc^J:5 

-f 5fc©T*&-5o 

[0 117] C©5gf§8©!fS8 1 ©i€IM«. 
fc«fiE£#-r*ttft*»Sfc«lf! 1 ©«Htt*K:fli 1 ©¥*3 

LT^SgfttlJS I I I-VS^WiftSS^fflU 

[0118] zw&wnms 2<n%m\t. m l ©¥*9X 
K«flE**r-r*tt»*^ja:*JB i <Dmm*\zm i o?^ 

ffiflE-T**»:©»2©««36«S»r»»:sFffK*HiJfl«ICE5>J 

LTt»*ftfl:**i i i -v»Efl:^«*##aE«*fflv» 

[0119] c<Dmw<D?58 3<v%wte> 
m i ©«*«*» k z\<Dm i ©«*«t o ttAtttfa^i&iett 

jflLTv»*asfl:»*i i i -v«&ft#ft¥*****« 

liT ^W**^ *«iftT -5.1: -5 Lfc^SMMTf ©JSift 

[0 12 0] ^©mrol8 4ffl^ll tSA^6&:« 
m 1 ©flWK+KCCiS 1 offittJ: 0fSAtt«*fffr>ltfttt 

5»JLTH*SMfc*JfH I I -V^{t^%^«^S«^ffi 
t,^c###:^TT-$>oT> »2©««©±€ffl£fcHJ; 

[0121] £©fgSII©ffS8 5CD%^«. m 1 ©^HS 

te«*fc*rr*iiWft*»&&*iB 1 1 ©¥*$ 

2 oM«t«tff 1 o^k* 1 <Dfflmr'®.mmizmmv. 
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m 1 ©*iaitiasEr*as2 o*i«(u-ib 1 ©MB3<fc 

^*2<D|BHBT?«i!JW»cEMLT^**#*lfi«*ffl^ 

it * » HET * «t 5 K L fc d £ * ftMK £ f -5 1> © T & £ . 
[0 12 2] :©%iffli8 6©3SW«. 35 1 ©Wfc 

te*£s*rr3ttfta»&fc*3i 1 ©m^tcus 1 ©¥*5 

2 <ofn«At« 1 <D-%mzm 1 ©wRSTaauMJ-E^Jb. 
10 » 1 ©*i«a tiax-raJB 2 ©*i«»;» i©m««to/hs 

V»JB2(Omi«T?«fliJWKEML/"Cii<b*##a6«Sffl^ 
[0 12 3] C©fg<8©IS8 7 ©!£!£«, ^1©WJ; 

«B*§E**-r*tta*»6«c*« 1 <nmm$>izm 1 ©¥*% 

^K«l««t?)»^«2©3|t^|!(B**ft#-r**Kc©« 
2 CDfMWft 1 (DJs&Uzm 1 ©miHT?«fl!JWlcE5«lb. 
tff 1 ©*|6j<fclS3Sf £3§2 ©#|fi]f;:3f 1 ©WSS«fc0/h$ 
20 !,^2©fflPS-C i «Mije<]icE^JLT^S^##:S« : &ffl^ 

g?X. SfS2©fR«©±£a£fc<A«i:3f::«)t*«©fll 
it * & =fc 5 t~ L ft £ £ £ <$WL trt 3 ©T $> -5 . 

[0124] £\<D5£W<Dm 8 8 ©fgWte. 33 1 ©¥*9£C 

H8sss*-r*tta*>s&*iB 1 ©nmgi^cfs i ©^ 

*:«ffifl[J:t)jSi^a5 2©¥^HB*ffi**-rs**<Z)te 
2 offlttrttSS 1 ©#I&1 \zm 1 ©WRST-^MiJWfcE^JL. 

1 ©^frtitsrr *fB2 ©*[Sjfc^ i owwj; o/h* 

«r»»2©WIBT?«l!JWtcE5»JbT<r»*###S«*ffit» 
30 fc«jfi*«T*oT. ^2©ffi^©±^ae.ife^J;-5(c 

[0 1 2 5] d©%^©^8 9©fgg§«, ltA«»6A:« 
m 1 ©M®* I:C©^1 ©M®<t <0 ^Itt*si^at© 

s 2 ©««d^ i ©^frtcifs i omwcas'jw»cE5"J 

L. ^l©*[6li:It3gt-^.m2©^|6){C^l©^BiJ:0 
2 ©WRST«fliJWCE5>JLT^-5^#«i:a«* 

fttib^T, £2©«*©±£aSfr^«fc-5lC*jft*IS 
40 ©ISjl^^jST^i^lCLfcd-hSriSfgiti-r^feWT* 

[0126] :©^©S9o©%iii mmm*zt£& 
m i ©wttcos i ©«*,k ottstt***^**© 

2 ©ffi«*i^ 1 ©*[6]IC^ 1 ©WRIT^JMICE^J 
L. m ©*|6]<hifiXT-5lfi2©^|pH£m ©WHiJcO 
/h*^*2 0WIHT*IiJWKE5!lbTl»*#«M*:ai«S 

ffl^»fc«jfta«T»oT. «2©««a3±sa6ac^«fc 
5 \zmm&ffi.e>mmwi&.2nT^z> c tzftmt-rz 
t)©t?*-g). 

50 [0 12 7] :©fSi©^9 1©Ml ^l©¥*^fe 
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m&?z>m&<Dm 2 (Dmmmwzw-ftizm.mmzmpi 
6 fc n «t 5 c m mmfoomm. * * «t 5 1= l fc c t 

[0 12 8] d©%SS©IS9 2CD%^«. IB 1 ©¥*%$£ 

tt«HE**rf a«a*»6tt*» i ©ffi«t*fclB 1 ©W 
m&? s«&©ib 2 ©«**»s«riK5pfT«r«a!JwcE5>J 

l/T^5f»#MSffl^&«lSST*oT. IB 2© 
[0129] Z.<D5£W<Z>m 9 3 ©fgWi. IB 1 ©¥*3:K 

w««s*-*-*isfia»&&sss i 1 

KH8«« «fc 9 SK^IB 2 © ^^WfBflE* *T *itt«tt»C 
iffffi-r-5«^co^ 2 OM«*«StM:¥fTlC«aiJWK:B5>J 

[0130] Z. (DmWOWi 9 4 ©5EUH«. IB 1 ©¥#3:K 

««*£#Ta*saa>'&&*iB 1 nmrnonzm 1 ©¥*$ 

J£ffiTS1f $c©IB 2 tDm&tfKWzy-frizMmfiMzWiFl 
[0 13 1] £©f£!3J3©fS9 5©58ifltt. 

ib i <DM&*\zz.<Dm i ©M«tJ: o &&>mm^mmvi 
fcjss-r sit*©* 2 ©fR«*«s^cjpff KiaiijwtcE 

KUfc*iite*©Rift*ft-e*oT. IB2©ffi*£©±£ 
££#8£<i:-f-i>fc©T<&-5. 

[0 13 2] Z.<D5£W<Dm9 6©%Wtt. fgaai&ftS 

ib i <Dm.&* \z z. ©ib i ©«*£ «t o tsMbPii^itcift 

5"Jl/T^**»#a«*fflV»fc*ifta«T»oT. IB 2 

©«**© ± * m <=> & ^ «t 3 k *ifi»«© mm.tfiwm. s *i 

[0 13 3] d©f£t3l!©IB9 7 ©fgtjUte, IB 1 ©¥^fc 

ti«as*rT*«s»^6&*» 1 ofn*f»c» 1 ©¥«a 

2 ommm 1 ©gratis 1 ©wrbtmiijw^e^ju. 
m i v>Jsmti6.3:-r2>m2 <o^m\zm 1 ©wksj; o/hs 

If >IB 2 © fflPiT-^IiJM KE5>J l x n -s. ^ 
«)8i*St$oT, IB2 ©ffi«0±SIf.ft^J:5l: 
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4$8&<i:-r-5t>©T&£. 
[0 13 4] C©fgHS©IB9 8©SfilStt. S 1 ©Tt^K 

ftsB«**r$-s*s»*>&tt*» 1 ©ffi*£4»niB 1 ©¥*$ 
2 ©ffinwiB i ©^rsifcm i ©nHT?aa!JWcE5>J0. 

IB 1 ©*(6] tIt3C-r 3 SB 2 ©^fatCSB 1 ©MBS J; 0 /h£ 

[0 13 5] C©MW9 9©58>»tt. IB 1 ©¥S3* 
B6««**-r*tt«*»6«c*IB 1 ©«tt«t»KSI 1 ©¥J^ 

2 ©ffi«*i^ i ©;tfia»cf8 l ©fflHSTSKiJ&ncE^JU 
SB 1 ©*(6]<h it32-rsm 2 ©^faKIB 1 ©fWKSJ: 0 *3 

[0136] Z.<Dfm<D'm 1 0 0 ©fgUUte. IB 1 ©¥±5 

*K*££tfT«ttiaa»6fc48i i vmrn^izm 1 ©¥■ 
IB 2 ©ffl«**s i ©^isjicSB i ©WPg-e«iije<jicE?>J 

L. »l©*|ft<fciaXT*«2O*|i>l»=JBl<DfJBlHI«t0 
/h $ US 2 O WHT7«M!J W KlEM Ltl>* 

m^fc*mft&ytmTT-&-oT, ^2©m«©±*3ie. 
30 ^t^^i-r-sfew-efe^o 

[0 13 7] CffllMlOlOlill f&Aftt&tt 
l o««4"i:co« l c«ii3eitt#iv>il: 
©^ 2 OfiMWffi 1 ©^TfpIICS 1 ©IB«Tfai!JW»cE5>J 
L. ^l©*r&I<i:it3c-rs^2©*[6](C^l©WPg<tO 

ffl H T ¥ fcflEfSJfcSK^ * S ift-T * cfc o \Z U ##^7t 

o \z^w^m=f-<o^.ytwsL^m^t z j; 5 tc c 

40 [0 13 8] C©^©Sl 0 2©fg^«. «Ad^& 
£IB 1 ©ffl«+lc ^©S 1 offll*<k OttA&P&^IKft 
©S 2 ©ffi«*i^ 1 ©*|6]fClB 1 ©IBHT?«fliJWt:EJ«J 

/h*^S2©IBIHT?afliJWfcE5!IbTt»4¥#flE*«* 

ffl^fc*##^ifejb5T. ^2©M^©±^iie. 
ci^ai-rst)©^^. 

[0139] COftWnm 103 ©5!^«. S 1 ©¥«3 

tettftff **-r«isa^6a:*« 1 ©««*»rfB 1 ©¥ 

50 ^tett«*J:0JB!^«2O^(E|jir ? Bfl [ !**r-r*ittttt 



(27) 
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5<fc?lcL;t###:f6fti5t^©S3ifi*ftT&oT. SPS2 

[0 14 0] r©fgW©fll 0 4ffl^iH 
<Eit«««r*t-*tt»*»5«t4fB 1 ©ffi^Kfg 1 ©¥ 

o 2 ©3pi^ctt*K**r-r*ia*tt 

T, £f2©WS©±£ffi6)ft^«fc3K¥&#56^5!t ; P© 

[0 14 1] C<D5£W<Dmi 0 5©%^tt, ff 1 ©¥*% 
XW«K**r-r*tS»A» ■&« 1 ©#!«#!;:!?§ 1 <£>¥■ 

SMT* J: 5 1 Lfc u t S»ii ti fe©T?»4. 

[0 14 2] C©1^©^1 0 6©%itt, #5l©¥*3 
&»B***#-r*ISa*»&fc*lB 1 1 ©¥ 

\zm&-tz>m$t<n%i 2 ©«**«s^»;spff tc«iijwt=E 
s. 

[0 14 3] C©fgf?li©lfS 1 0 7 ©?£IK«, 30 
SIR 1 ©fflttf K Z.<F>m 1 ©IHttJ; 0 t&A&0<Kfr>Ml 

[0 14 4] C©f£W©g! 1 0 8<D?£WU, tMW&ft 

5fg l l ©««fc«k 0 IBJMfeWBv>Mt 

iKtcigfi-rsififfc©!?! 2 o««3B«sv»icWK:«IfJ«K 

EMlsTfr>«¥ttfl&tt£Jlfr>fc¥ro9^X?T&? 40 
T. ^2©^<75±*il6>ft^J;5{C#»#:%7 , 6^© 

-5. 

[0 14 5] £<D3SI»©£l 0 9 ©%!£«. #§1 ©¥*9 
<Effi«ft**rT*ISft*»6!tt*a5 1 OMUtfiCff 1 ©¥ 

M 2 CDflMjPlH l ©^ftlcfii 1 ©fflRiT-SliJiWcE^J 

u «io*i«ii:iajaj-r**2©*iencf(si©wmiJ:D 



4#IN?2 0 0 3- 1 2 4 1 1 5 
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[0 14 6] C©%^©^ 1 1 OWfg^tt. IS 1 

<Ett«*s*-r-&fsaa»e&*8 1 ©«**»c3s 1 ©¥ 

SB 2 1 ©^frKSB l ©Wfiat?«giJMIcE5»J 

L, ^l©*(6] t tifiS-rs^2©*(6]tcMl©WPiJ;0 
/hS t»tB 2 ©fflfSiT'MaiJWtcE^J LT^I.f#MS* 
f^fcfSMft^oT, I2©««©±^I5/ > j:^ 
«fc 5 ©Stt«tt#»l*S*l"C^S 

[0147] C©%f}U©iS 1 1 1 CDfgWS, SI 1 ©¥«3 

^BB«K*w-r-6ttft*»e.&*ai i oittcs 1 ©¥■ 

±^^RSS^J;OiS^^2©¥^^Pl6«S^ ; fr-r^ffi^© 
2 ©«t«#S8 1 ©*fr (clg 1 ©mpg-e^MUMl-E^J 

/Jn * V >Sfl 2 © ffi USTSI'J W ICE^J L T V J & * 

jg^fcfe-C&oT, SB 2 ©ffi«©±£il 5 

[0 14 8] c©%^©mi 1 2©%a^«. fgi ©¥i$ 

^Rg^«s:*-r-5ie^e>ft-5^ 1 ©frjw^tcgi 1 ©¥ 
m 2 (Dmrnwrn 1 ©^fttcig 1 ©rawrcsi'jMKiE^j 

U mi ©*(6]i:ifi3ct--5^2©^|6]{c^l©WPgJ:i3 
/h$^»2©WBS-C«lU6<JfcE5'JLTt^¥#^a«* 
fflUMHttfrSoT. JB2©$U£©±£ii<=>7ft^ 

[0 14 9] C©fg93©g?l 1 3©f£IWtt, ifSS^STft 

-5 us 1 ©fflts^jcc:©^ 1 ©ffittioisa'tt^s^assc 

©#§ 2 1 (Drtfaizm 1 ©WPSTMH'JMfcE^J 

L. ^l©*|p]iit3?-r?.m2©^r(6]f'mi©WRiJ:0 

mjj&T-$>-oT. m2<Dmm.<D±^m^u^^.o\z^m- 

fcm=f- ©JSttWWSJBfifc-r Z> J: v t~ b E £ t f 
-5fc©t?*-5>. 
[0 15 0] 1 4©%^tt, MS^e>/ft 

©M 2 ©ffl^*^ 1 ©*|6jlc^ 1 ©WPST-SM'JWtcE^J 

l. tBio*iajtia^-r-sJB2©*K!ii=*iomiH«ko 
m^ft^m^^-c&^x. fH2 ©ffi«E©±«rffie»>ftt» 

[0151] c©%^©mi 1 5©fgwi. mi<D¥-m 
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Pl'Lfe^^^^ OlSjg^ffiTfeoT, #§2©ffi*£© 
±£a^&^£3l;:¥i»#i^©ffittM«£^-<r-5J; 
5 fc Lit d <h *4$atf -5 fc©T-&-5« 
[0 15 2] Z.<DftWV>m, \ 1 6©fgHH«. 

tete«**#-r**SS*^«c*fli l ©fBtt+KM i ©¥ 

izm&T &»&©sss 2 ©#wwtsv»ic¥fT izmmmizm 

2 ©6H«©±£Se>&^«fc5K¥»#^©ett®«*t 

am 3 nt ^ * z. t itmm. t •$ z> % © x $> •£> . 
[0153] z.(Dmn<r>mi 1 7 mi<D^ 
x.m&m.&if?z>te§kfr<bttz>f& 1 wm^+icM 1 

[0 15 4] COiMl 1 8©fgW*. gl(?)TO 

*R&«£&*r-r3iSi&a»s>fcajB 1 ©ffi^+icsg 1 

2 ©<Rtt©±£«£&*> «k 3 

[0 15 5] C©fg!8©fll 1 9©IS9itt. tSA*S& 

1 (Dm^izcom 1 0 t&M>&*m^\&m 

[0 15 6] ;fflMOSl2 0ffl^!l 
Z>Wi 1 d ©Sg 1 coffit^ck 0 ^Att^S^iM 

[0157] £©%I|I3©SB 1 2 1 ©%W;£, Jfl 1 ©*pl$ 

teft««*wr«iSft3&»e.a*JB 1 wffi«t»»c^ 1 ©¥ 
ib 2 offufttfsi 1 ©^isjkjb 1 nmmxmmmzmm 

U SI 1 ©*ft£l££t-5Sg2©;m^K:m ©fflBi<fc0 

<^sb 2 <z>fflmxmm&3izwimLx^z>&m&m^x 

oT, &2©®«©±£ffiS&l,><fc5K:fllift*«©lJtift 



(28) &IM12 0 0 3- 1 2 4 1 1 5 
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[0 15 8] C<D5£W<£>mi 2 2 ©%^«, Iff 1 ©^ 

(EttfB***rr*ttii*»e>«c*ai 1 ©«**k:jb 1 ©¥ 

m 2 ©««3jtm l ©^fttclg l ©MRlTgill'JiftfcE^J 

U «l<D#fa<fcia£T*8 2©#fflKifn©miKJ:?) 
/h$ 2 ©mRST-«I«JM(CiS^J LT^aSfiSffi (Afc 

10 [0 1 5 9] Cl©f£tE©SfU 2 3©fgW«. Sffl©¥i% 
^«8*flE**rT*tSa*^tt«JB 1 ©«ttf icMi 1 ©¥ 

JB2 ©«*#» 1 ©2ff6]Kff5 1 ©mHTfcfliJWfcE*] 
U &1<D1j fa 2 0>JjfoiZllil<Dmm*.Q 

/Jn £ ^ss 2 © PbIr^t-^iijm ke^j u x je 
«jga«^S5t-r^ =fc 3 \z bfc#jfis«©s>jfi^teT* 

*fl*fi!tr£<fc o \Z Lfz Z. <h &<&m tt5 fc©T&-S. 
[0160] C ©5g(M©ff? 1 2 4 ©fg^te, m 1 ©¥±$ 

&)KM®m£ vm^m 2 ©w^ws&s^wir -*>«»© 

SfS 2 ©f«*£#M5 1 ©^f6]{C^ 1 ©|»ll»T?8fl!JWi;:E5>J 
U $gl©^fa£tt3£f 3fS2©#fa(wfgl©ffl|iU0 

/j > $ t, > m 2 © mm x m m m 1 z e jij l t ^ -s s « £ ffl 0 > fc 

i6S«©«ifi**»flc* nt t it S ©T 

[0161] ;©»ii2 5(D», ^a^e.^t 
1 <nmm^\zz<Dm 1 ©m^=t Oitea^s^itsc 
30 <Dm 2 ©«n£atig 1 <Djjfa\zm 1 ©fHRiT^iijfKjfciH^j 

L, ^l©^r(6]tifi3^-rsm2©^|6llC^l©^Pid;f5 
/hSl»»2©|HJIHTf«fliJMfcE5>JbT^**«*ffl^T 

«jfis«$Kifi-r ^j; 5 tc Lfe«jfia«©^jfi^^-efe 

ot, »2©«*©±*»6£V»±3K:*ia»«©*ifi 
[0 16 2] ^©^©S1 2 60», mMhfrZU 

z>m 1 ©«*£<*>(;! £©m 1 ©ffi«<fc0i^att^^is» 
©m 2 ©m«c*>*^ 1 ©*i6]tc^ 1 (Dmrnxmrnmizmm 

L. ^l©^(6jiifi^-r-5m2©*[6](C^l©fflPgJ:0 

40 /\\£^m2<Dfflmxmmtfi\zmmux^2>mm.&m^ft 

[0 16 3] C©%^©^1 2 7©%W«. SlOTO 

Cttg«*irt5ea^e.&5« 1 ©ffl^cf tc^ 1 ©^ 
\zm&Tzm&<Dm2<omm#m*\zy-mzmmmzm 

ltifiS«©SSifi^^-C*oT, m2©ffi«E©±^ffie.7i 
50 «r>J:5K«IJt*«0«lit*»jsi!E-r*«t3fcLfcC<i:?£4* 
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[0164] Z<D5£W<Dm 1 2 8 CD5£W\$. IB 1 ©¥*$ 

seft&S£*r-r-5*s l fi^?>fc&iB i ©fiw^tciB i 
izmzE-rzmftnm 2 ©ffij^s^cwrtcsiiyiflicE 
©± & a <=> tt ^ j: o izmmmfa ©«t 'mm®. 2 nx t, 

[0 16 5] d<0%^©^ 1 2 9©%^(i. IBl©¥«3 

^i5fi^**-r^^a*^^^>m 1 ©ms£*kib 1 ©¥ 
i^i5fg&g<fcOi«^ss2 w¥^^Rg«s^#-rs*^« 

n l t iri s as £ ffl u r«ift*« £ «as-r s <t p \z l fc 

«iga«©g!it^3;T*;&oT. IS2©£U£©±£a<5& 

[0 16 6] u©f!Wl3 0©W, SSl©¥*^ 
^B6«K*Wr*«»*^a:-5SB 1 1 ©¥ 

^RB*««kojes^ai2©3p^i««aES*r-raai«tt 

[0 16 7] .l©fgEE©IBl 3 lCi^S, m&frZti. 

fc1fi£S«©§Sjt27&Tc5oT. fB2<0«*O±*jlS 
J5ti» J: 5 tc«tJfi36tR©«tifi*»j«^ * J: 5 \z Vtz C t * 

[0 16 8] COl«13 2©^H 
5 IB 1 ©M*§Wc;i©IS 1 ©«««fc 9tMM£«<|Etr>ftK 
ttfc&ffi-r-Stt&coffl 2 ©««*<sv»»c¥tf fc«BJWK: 

&<D±&mzte^&5izm&&w.<Dmm&&i$.2tix^ 

[0169] C©fSI!H©fS 1 3 3 ©fEIJBtt. IS 1 ©¥«3 

n&mm&G-r&mskfriDU&fiii 1 ©¥ 

is 2 ©mewss i <Djj\m\zm i ©m«n?aiijwfcE5>] 
u mi<Dj;[p)£\M.3c-Tz>m2(Dj]f(>)\zmi ©wo 

-5 <fc 5 tc Lfc Z. £ *<$«<!:'$-* fc©T&<i>. 
[0 17 0] :ffl%i«)il3 4C^H IBl©¥*9 

teffi«a*wr*<saA»6«:*iB 1 ©sua* icis 1 ©¥ 

18 2 ©fcWEatgs i ©jfrfljKJB 1 ©fWRITSUliJWKE^J 
L. mi©^|pJi:it3Jfr-5m2©^riR)^l<iDfBlSa«kO 



(29) &m2 0 0 3- 1 2 4 1 1 5 
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/hS^»»2©IB«T?MIiJWKE5iJUT^aa«*ffll»fc 
[0171] C\<D5£W<D%i 1 3 5©f89jtt. IB 1 ©¥i$ 

*khb£swt *8nfia>&&*iB 1 ©assess 1 ©¥ 

i^Pfi^SJ; OSS^IS 2 ©¥*?*ftS£S£*-t -!>«&© 
« 2 1 ©^ftKSS 1 OHH-caillMCEW 

u mi©*ifi]i:it^-rs^2©*r6ucmi©rafs«fcip 

2©<!B«©±*ae«tt»J:pK:* ; p©ett«*S»«K'r 
5 <fc 5 I ' L fc d i: * !Rf«S t f -5 t> © T & £ „ 
[0 17 2] d©%W©IB 1 3 6 ©5£^tt, IB 1 ©¥«3 

■&*Siia»e>fc:*SS l o««fi:^ l ©¥ 

ib 2 ©««a*ss i <Dj}&uzm i ©wsiTaBijMcE^j 

L, ISl©:£fa£ifi3ct-£!8 2©;frftKSSl©ffl|g«fcg 
/h*^flS2©WWcai'JW»ciB5>JLTi/»-saitR*ffl^»fc 
20 ¥S#$fTS^T, SS2©*U*©±*jie»i&:^J;5l:: 

[0 17 3] d©^^©IBl 3 7©3Slfltt. fSA#>&tt 
* IB 1 ©M^f[Cd©IB 1 ©««U9ttft1$#JB^*» 
©IS 2 ©ffittwa; 1 ©^ftKIS 1 ©IWH-eSI'JttKE?"] 
L. Sl©:#|fi|£tt3£T**2©;£fl]fc»l©mm«fc0 
/hS ^IB 2 ©IBH-caflfJWlcE^J LTt»5l«*ffl^t 
* ; f*«iSr*«t5Cbfc* ; ?©«it*ffi-C*r3T. IB 

2 ©^©±^iie.7i^j;p{cm ; f ©jgtt*i*£»ia'r 

[0 17 4] d©?|^©IBl 3 8©%^«. iA^gft 
LIB 1 ©«««t»K: - ©IB 1 ©MftUU 0 ISAttAtS&ittIk 

©ib 2 ©fflttwfff i ©^fpjt^iB i vmm-cmmmiz&m 

L, IBl©*|6]i:it3c-rslB2©^[&lt'IBl©ffl^J:'3 
/hS^»fB2©|BIWcaiiJW»cE?iJL.TIr»*a«S:ffl^fc 

[0175] C©%^©IB 1 3 9 ©5S^«, IB 1 ©W 

40 tefe«s* ; fi-r«>i^a^e»^sisi©^4 i ('iBi© s P 
Kffift-r*M»©si2©«*3&«s^K:spff K«s«jfl<»cE 

©Sljt^rffiTfcoT, JB2©ffl«©±*ae>«:^»«fc"5»C 

fe©-e$.5>. 

[0 17 6] £©fgl$©IB 1 4 0 ©%^«. IB 1 ©¥^ 

tett«a**-r*isii*»6«:** i ©m^+tciB i ©¥ 
^fittSKi o 2 ©¥^fe?BS*wt--5iSisa« 

50 C®aE-r*«3Sc©IB2 O««30t3b^lcWlClUJmtCE 
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S^afT**)©-?**. 
[0 17 7] uO^OU 4 l©fgi3Hte. fBl <D¥-t% 
KH6**£*r-r*8aa>Sfc*SI 1 <7)ffi«*tcS 1 ©¥ 

©SSit#i£T&oT. »2©*«©±*:»e>&^J:'5K: 

*^ e>f&&mm&Mifc?z> ± ^ tc bfc z. t t -r « 

[0 17 8] :O^0^14 2©^H 3S1©¥*3 
*RB*£**rr<&*Saa»Sfc*JB l ©M*£*K:fS 1 ©¥ 

[0 17 9] Z.<D%m<Dm\ 4 30DfglMte. Jfgififr 6 
518 1 ©hefted©!?! 1 ©««J:9tftA&#<3gfr>ffiB 

tttc^ft-r^ffi©:©^ 2 ©««^svMc¥fT tc^aijwtr 

@E?"J L, T ^ -5 * ffl ^ xm^ £ tSjfiT -5 <fc r> \Z L Ac ^ 
ffflfiil*ftrfeoT, SJ2©tttt©_h*jBSte^<k3 

k:*^ ©«tt««*»j*r * <fc 3 bfc c £ ^miit 

[0180] ioii©ii4 40i«ii, 

r©««tf»r^©fB 1 ©^««t0iKStt^S^ifli^ 
«££«■**««©* 2 ©««*tS^tc¥frtc«i'je«l(c 

£ £ *S St i r -5) *> © T- £ 3 . 
[0 18 1] r©fgl^©fg4 9~ff!l 4 4©f!WfC*5H 
T. IB 1 <DJsm<Dm 2 ©M*£©ffifi§ (gSl©IWH) %•& 

mi ©awk:MiibTjfi^fc»2©««©raiH»a^tt 

©^2©ffl^©HRS (SiOTO &£W;tlBS§M#tc5i 
ft-rs3S2©fii$©|8)RS«. ASWl:B5 0Mmtt±T 

ftsrts^T, ^©%^©s 1 <D¥£w\zmm^Tm 

s<fcm 2 ©«tt©MIH&3 2 ©«U£©BE5»JWHI£ 

6, ^73~i78, S85~^90, S97~gl0 
2. 14. il21~Sl26, 113 

3~$1 3 8<D&W\Zte^T. ^2©*|61©^2©M 
©BURSte. »*W(c«m 1 ©ffflRgJ; 0 /hS ^ttffl-ca B6 
(cS^c<h75tT$fe©Ta&0, SI2©ffl«©*:£<*i;:t> 
«fc-5rf>*. — J&MKtt 1 0 um!H± 1 0 0 0 um&CF, A 
^Wtr«2 0 ^111^^2 0 0 //mJ^TTfe-S). 

K © X ? =y -f b* > ^ K J: 0 5 1 -f <h fc -5 DRW 
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©*[6]©g! 2 t^ttiBttttlCiEffit-** 2 

©ffl^l««Wl:7*^$M^. CCT. »2© 

*[&i©M 2 (Dm&om&zws&mmzmtE-rzm 2 © 

M®©Sc©±IS^7*£Lfc©ta. I2©^(61©S2© 

«tt©Mfc*^tta*#fcffift-rs8 2©ffl*©miHfc 

i^TH, 3?T©^ -y X£©H«T*^««C 7 

S n -£> d i: * 0 # -5 C £ * L © T * 
•5. C©^2©^lSi©^2©m^©3 ?l JS>'2)^«BSS : KlC 

ffiftts«2 ©*«©»«, -asc^-y ^tj-r 

[0 18 2] :©^i©i4 9~S5 1 4 4©%WfC*5ti 
Ttt, ±fS^©d£tt, ^©ttSftcSb&^KO. C 
©1M1~^4 8©*WCHiiL.rje^fcCli:**flt 

its. 

[0 18 3] ±ja>©d:5{C*He$nfcC:©%B^t-*5^T 

ftM«&«s«v>. »*tittisfttt*»iE^jB2 ©««©± 

*SSrJgfig-r-5«fc5lcLTViS©T. d*l £©*£&««<& 
5 v » ttffi}t«*K:SI 2 (DMm\z «k *su»**tR-S?© * K 
lt-r-5Cl<h^T^-5„ 

[0 18 4] ssft«* i i i -vm<t&®¥m& 

»*Wi¥*#S«**t>tt3^C82©fR«© 
IWHfeJ:tK/*fcttE5ij38«HH©a5»£a!a:'5»ii'** 

30 [0185] 

mwvmMOBMI £TF. c©»M©iejfi»ligK:^t» 
TiB^ItWeKKtS. Sl*3«kO*0 2«C© 

¥£wv>mi (DmMmmz&^Tm^zG awmmi ^ 

L, 01A«#4SS. 0 1 B«ffi*aB©*ifiS^(fi]©»r 
3JB1, 0 2«¥MElTS.-5o C©GaNSSlHnfT 
(0 0 0 1) ® (CS) ^riiTab-g). fefc'L. GaNl 
I1HRB. AltfcBMffl*fi©fe©T*^Tti 
li. C©GaNISl (C*3V^Ttt. ^fe^ffi^'fi^ 
l£&a>S&-5ffi«A©f fc¥^fete««*^t,^ftd^e. 

Tffi*fttttt©»tt* 3 fiT***©*«— 01 

«) . d©»^. «i&»©fH«B^|±«lfl^1ftlfl». G 
aN© (1 1-2 0) *|S]:fc<ktf^*l£i§Mffi&*fai — 
ScL. cn<i:it32-r-S.*|6l«G aN© (1-10 0) ^ 

ifi^©M^B[^±^i^4<il:i^^. GaN© (1-10 
50 0) *|fi]*3j;^-?-n£l?flfi^^lS]£— ScL. entity 
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-T-S^frteG aN© < 1 1-20) *(6]*5 i^tltf 
*&*l6lt-at5J:5l:L,Tt.J;^. ffifiUcBteGaN 
S« 1 *fti!LT(^-g>. COGaNlSlCiSIJfiiR 
B2 0 0~6 0 0 «mm. &*5. i2Q«Hm 

rs <«aw&**<D»*) (6itb«) . 

[0186] M«B<DE9WH (*ifittO««B©«t»4f 
P±©WBSS) &09x.fcf4 0 0 Mm. -^©ifiS 2 

x i o' cm-«. mm.B<D¥-t$m&!SBmzm%.tei x i io 

£©#*©— 09 £0 3 fCS^T. :©GaNSSlll US 
*<T£-5„ £©G aNIIl ©tSj£Kffl^£S##l&*6 

& crista: ffi£©ft«»;:;ll£r£it£*>© 

v hjSO»tt*>a&*. *««WW*Fv htt©»£tt. 

7h7-f7'ttOi&(i, Xh7-fy$S)Si:LT. ^-© 
UXAtt©77tyMia5. *■©». ^S»©^® 

tcwwj. w**asr;:£K:j;D. sB^sftu 30 

Sfc. ±e©K*flE©*:JlB«*tt. H<-3*>©tt«**& 
0»*. iiJfc. ¥ 

»a-C»*a». «D ©«««*««*&:» bT««M*L 

T. Ctt#£fcLT^ C©ig 

c©ies«s^i%ffi^**bT^fi$-a-«.ct(c 

-So *©«£LTtt. *i«*Smi*^l©i«st 
^-©±^e>. G aN^^g^-tt^dt-C. *> J: O 

Cl©GaNa«l©a#:a<]^^3t73?*«^©t*3 

LT«S^©8&£ffl<,>-SC:<i:#ST^. -M4D-7 7 
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<t. M**U-*»-r^GaAsai««c«!:*ffl«r»*i:4:A«jff* 

SfcteX f-7^7'ti:tl.CtiiStS5. C©a««IiJ 
tt. C©±1£\ 0 2 K^r^B ©SHEKEL 

fcBEM-e^j&rs,, -?-©&. «A«vvf F5-f HMffix 

fcf^^v— (HVPE) {CckO. GaNSfMfi^t 

mmzfecityr-tv h®>o^)s£$ns. c©^i©n 

:»»«©J:3fc«#Fv Ft*©/** — >©*^tt. 77 
■fey hW**Sft*lfv h#«flUiEU<JBj£Sft-&. — 
?j. a^*X h^-f y«©/1^->©»^-«, T'UXAtt 
©77t7hI*«S^. •£•©&. TifcS«£l&S 
L. $ 6fCG a NWJIMB^P^JJPX, PlgflPIU ^ 
Hfc^SWtT*. CtlKJcoT, GaNiSlSSit 
5ut««Tt5. CCT. GaNS1Sl©)P$«, 
I'la^-T-SCi^T-^-So d©J;5CLT8Bt£ttfcG 
aN*«ltt. Cffi7^ffiT&9, ^©tfld. Bf5t©1r 

-rx©F-yht^ (*swt^h7-f7'tt) (D-mmmxm 
«*. r fcfcs sws b *t«»jiE l < n/ta* 1 & 
oti>5. ffittBj»n©#iiiaffi«. -r^*?^ffi«A 

[0 18 7] 0 4tC*-Tct5l'. Si£Jg©fI^B(^±© 
|BJM*2a, m.t$LB<7)Um*^ if*. EI5te;i©G 
a Nlfi 1 $ffl^fctaiS©-M$*L, GaNS« 
1 ©^®{C (1-10 0) *lfil^iEft-r*fiw©'J 
R*tWBSbT^fiK$nfcfc©T*-5. C©«jgtt. Ga 
NS« 1 ©£® SSMWHCX y =f- £ Z. £ \Z «fc 0 fl^ 

LT©G a NSS 1 •€•©*>© tCJ^fi£^nfet)©-C 
^oTfc. G a NSI 1 ±l:MStfcG a N«f f # 
g(C^$tlfet>©T'$)oTfect^, W#©*i-&(Ctt, 

^. -T&to^, U -y v'RJbfCSg^lfjft. f9^L«U— !f«t 
ifi^J^fiX-rS G a N^*S#IS^g$tT U— tf fg^ 
^tB^-TS. »#©«^(C«. GaNMU 
K U— tmig^fE^lTSG a ^figg^-e-. 
* ©*±B C U-lf 7 h ^StftS U -y^RSr^JS 

h 5 ic^-r^y-cttu -y ^Rows^tssTj^-e^-i) 

*i. cnfd?S5g$tlS : b©T«/d:<, m<DMVt (W*. 

[0 18 8] SI*. U -y>?R©®«E75lS]iffi^B©^ 
©BH^J^lSJtSrt^mfc (1-100) 7j(oJiL. d© 
*I«!ICU •y> 5 R5r^ffl6<)fC^fi£r^)^t-t?. ffl«Bt'J 
•y ->*R <h CD«»tiiSSffiBf3T- «K«k^r -5 - <t*i 

[0 18 9] ^ blcCCT, b^a©*^-. b = n a 
(feTb'L. nttg^gc) T-&*1«. (1 1-2 0) 7Jf6] 
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[0 19 0] *C, b^ a<E>*£\ a = nb (fzfzL. 

n\t&mm ^ao <i i-2o> *ia^t> 

«Htta*»&n*. mttxtatt-rtt. i«B^ssA. io 

U y vROflSwlCfcrU A 0 <a -wT&^&S 

[0 19 1] fiKS«±HKfrfcO*WlAl;:U 

(a = nb) , Ktdn^2^3 ffijft 
©E«*»^tt a t b t ©H«tctfclftLTAfiF&* : F* 

[0 19 2] R10GaNS1Sl KiS^Ttt, ffi«AO> 

me \z^rr&3\z* m&AtM&B tinman 

?>©*MM^W6fiM (Will 1 x 1 0 7 cm' 2 

■5»(C*r§^, (K«B*J:tf««CO±*ai6a^J:5K 

ffi«C S«£fflfc:frfc0««A 

<£Hi# (a = nb) . #lCnri*2^3 <fc/h£ H»£K: 

tt, tt*OEB*S^ttai:b<i:OB8«^Jt«LT^jlf 30 

[0 19 3] ^<DSl©HJ8»!B*GaN**#*U- 

Ctrte, U yi?W&&<£ZfS CH (Separate Confineme 
nt Heterostructure) MSttSGaN****!/- 

[0 19 4] 0 7 IC^T£5K\ G a 

fO±f:MOCVDSCcfc0> nSGaN/t 
77715, nSAlGaN^77Hi6, nSGaN 40 
3t#«li7, 7>H-^Ga„ I n, N/Ga H 
I n y N#SS^#F«i£OffittS8, 7>F-^In 
GaN^{t|ftitB9, pSA 1 GaN^t7 ~7M 1 0 , 
plGaNMIl 1, plA 1 GaN^77 Fill 
2Mr/pSGaN3>^^ hm 1 3S0*xW + -> 

[0 19 5] nSGaNA f 7 7 7l5«S^^ 

id^H-^nt^. nlAlGaN^77Hi6(i 
JP£WJx_(£l. O/zmTftO, nS^Mfe^LT^J^ 50 
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BSi^H-^Sn, Al»ric«<W*tf0. 0 8T& 
nfflGaN3t#Jft«7ttff$^#0AtfO- UmT 

5o 7>F — :/I n.Ga.-.N/I n,Ga h N# 

I n,Ga H Ni01?S^3. 5nmTx = 0. 1 
4, |5|gjf £LT<D I n y G a ,-y NB<0JS$a*7 nm 
ty = 0. 0 2, #FS^3T^. 

[0 19 6] T>F-7 P I nGaN#{tlftlhB9te, » 
ttg8lcS&LT^£ffi^6, P SAlGaN^t7-/l 

HKlSH-a I nfifilcttffittl80»Mi:LTO I n y 
Ga H Ni<OI nfiflEyt-abtfct), pSAlG 
aN + t7^i 1 0{:gLTt^ffil:^^5 I nffljRte 
O^oTW. C(DT>F-y I nGaN^ftroihg 

[0 19 7] pSA 1 GaN + ^y^ll OliSS^W 
xtflOnmT^D, pl^fttlt«^a-7^y 
(Mg) ^F-^ntl^„ ^OplAlGaN 
+ ^7^1 1 0CDA 1 aa/£te#Jx.kr 0. 2T££o 
pSAlGaN + t7^110(t pSGaNMSi 
11> piA 1 GaN^77 HIl 2^pSGaN 
n>^^7 hg l 3 0fiJtft«fJCftttW 8 36^ I n#I&«L 

*|J7 («ET) O*— A— 7D-$Kltt^^ : b^ 
£>3 0 pSGaNMlinW$»iK0. U 
mT*0, pM«ftilTfflx.«Mg^F-7 P $nt 

p i A 1 G a N i7 7 7 HB 1 2 ttiS WJ^ttf 
0. pM^*6*«hbT«lx.tJMg^F — 

y^n, Al$WWI^.tf0. 0 8t»S. plGaN 

[0 19 8] £;t, Inm^lt^nSGaN 
A*7 7 7l5, nSAlGaN^77Hi6, n^G a 
N7t#M7, pSAlGaN + ty^BlO, p^G 
aNMIl h pSA!GaN^77FI12M 
tfp!GaN3>^^Ml 3Oj*fifflffitt0y*.fcTl 0 
0 OtSStl, I n^Olt^^GaH I n.N 
/Ga,,I n y N^a*^#P«igC7)ffittB8(D^fi 
0 0-8 0 0^, «jlfcf7 3 Otcirt 
7>F-yi nGaN^tt±I9MMSH 

7«tplA 1 GaNtt^ll OOtftSi&gi:^ 
U<0!lx.«8 3 5Cl:4S«t5m. 
[0 19 9] Z.ftZ<DGaN&¥m&m<Df&&mmte* 
Ga^i:LTIih'J/fM'J»>A ( (C 
H,) ,Ga, TMG) , A 1 OE^LTIih'J^f 
)\,7)V^~02± ( (CH,) j A K TMA) , I n CD 
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K»£LTteMJ*^;K>v^7A < (CH,) , I 
n, TMI) NOlfttLTttNH.Sffl^S, * 

A>7> (SiHJ S> pl!H-/OhtLTttflA 

( (CH 3 C 5 H 4 ) ,Mg) &£WihfX = S'i7D'* 
^yX-JKni/'JA ( (CsHs) zMg) 6ffl 

[0 2 0 0] ±j&Oi;5f;:LTG aN^¥S#i 10 

6JSS2-&&G aNSS 1 SMOCVD81*^S01tl 
to fit, pSGaNa>^^hll 3^SC«k 

0. l/xm©S i0 2 l (H**i") 

cos iO:l±cuy^77^-(:J:0 , J 

hX^f>^ Sfctt, CF^CHF,fti*©7y* 

[0 2 0 1] C<DS i 0,1^7X^7 £ LTR I 

Effi(CJ:0 p^A lGaN?77Hll 2 <7)J5£;^fa<£> 

"TASK, (1-10 0) #|ftK:ffift-r*Uy^l 4$: 
JgJ53tr*o CCDU yvl 4 0fitt«*.fi 3 /zmT*^o 

[0 2 0 2] ^{C, lyf>m^ (hLTffl^fcS i 
0,IB*X!y^>^[ft*bfc», **£ffifc#J;ltfCV 30 
Dffi, X/Vy*U>^fefc£K:<fc0«Atf 

[0 2 0 3] UV^77>f-i:«k0pOTa»tf 

^->^VX^chLT$fejg:Ml 5 6x»yf>^1"^^<t 
Kick 9, |P15a$Mt5. 
[0 2 0 4]*{:, l/^h/^->S»LftSiOtt 40 

K, P tl»*J:tfAuil*JB*W*L&lt, US^Xh/l 
*->**<&±K»J«SftfcPdK, PtlM[>'Au 
MttfcfcfcKsST* (U7ht7) . :tll:J;oT, *6 
iHl 5<0BHP l 5 a*Ii;tplGaNa>^i7 hM 
l 3l:3>*^ hLfcpMSi 6Wfltsns. 
T% ^pMSl6e*flEtSPd«, PtBt^ct^ 
AuKCDd^^JAtf^n-eni Onm, 10 0 nm*5 
J:r/3 0 0 nm(ht§ g ^f:, p«fI16^-$7 
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[0 2 0 5] G a Ng}£ 1 <Z>*BBJC«*«Kffi« 

/£U Ti/Pt/Auil0nffl«il7$Mt 

iOnffltii7gijsstSTii, Pt 

K43<ktfA u BI<£>J¥2 ten*. «^n-e*n l 0 nrru 50 
nmfcJ:^10 0nm^ o nfltI17St 

[0 2 0 6] &\Z, m9\Ztt£o\Z. m=f-ffi&2 (± 

V \Z LTl/-*fmmt)Wf8.ZntcG a NSS 1^)X^7 

[0 2 0 7] 0 9tC*5l^Ttt, i^U-OfiJp-OO 

(S^iJyyH, -rfcto-fc U— If X h7-1'7 p 3tS 

^ofcMt»^nfcI*«^l/--!f/\-4 6^L 
T^T> COl/-1fA-4(0«ia***S»iHB^fflS-r 

[0 2 0 8] @9(:^t«[:i3^TH GaN^Wft 
U— lf(BlMXa*0y*-tf 6 0 0 /;mx 3 4 6 /imT*^ 

-f X<B G a N tf K#«rr 

[0 2 0 9] I«Bfi§GaN^¥t#l/- 
1fOfifflO«Ba5^^(D*#ft^SC^^^S<7)T, U 

— tf x h ^ 3 f>mm<D**M±&ii£&)&m<DT5:m\z 

<DT\ m&B\Z&tfZlfctiL(D&W&%:tf2>££\Zte^o 
##:U-1fS:»*c:tA<T**. J^±tCJ:D, HlOfZ 

^r^fc BWt-r«u^> j «iift*«krxscH«ija* 

[0 2 1 0] £k±<D£v\Z, z.<Dmi<Dm&MM\z£n 
tf, ¥^fiSi^fi^«»A(Z)t{:¥^efifS^il 
Vi«*B3»«^*»^tt»cHa8W»cEWbTl^aG aNS 
« 1 ±fc U-1f*fi*#fiW"S G a N^f#*i^f 
Stf. ffittBO±Siie>?&:^tefi»c:*^SpS!GaNi3 
>^^M1 3*5j;tKp^A lGaN?7^ KI12C 
iJ^yMSMLTWOT, GaN^f**!/-^ 
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[021 i] d©m©s&K»i8K:.fcn«. e 

14«8ICSLTT>H-7 P I nGaN*itB&jh]B9**» 
tt<E>ft. C(D7>F-yi nGaN^{tl^lhg9(C}^L 
TplA 1 GaN + t7^I 1 0a*«tte>*lTH*O 
T'. 7>K — rfl n G a N^-ftKlbS 9 lC«tO. pS!A 
1 GaN + fy^l 1 0 \Z «fc Dffifcfcg 8 cattilS^ 

o**sa»c«i«-r-5cit**T?**. io 
[0212] ^ic. z<Dmmwm2<DmteBmz-o^T 

tt. MWid: £*» & & ^ - >t- <fc o 3S«*H*»ai5» 
Wfcat^ftfcJ^fcfcWT&^Tfc.fc^. ^^T, c© 
^2©H^ffitc*3UT«, 3 &0IJ<*:LTELO 

KiJtt-SfiiMSTX^. t^ELO/W->#GaN 

[0 2 13] El 1 1 Kd<&fltjfiSra<©HO<7)0J£ifc-r. 
Ell lA(C^f^JT«, GaN41£l ©^®±lc. 20 
B^ffi^.t^fC. flIAtfS i O.K&£0!>|ftlUKl 8*» 
f>*5BLO/^- (1-100) 

1 8£^X^<hLTGaNS«l©Jig|Wm^2£-r 

MScB<D@2^J^|6]i:ELO/1^->CDJiffi^(B]<t 
Sr— *^a = n b^AT^ck^lC-r-S., Ell 

»■ 1 B (d^-r^JT«. G a Nl« 1 <D±ffl5^ < 1 - 1 0 

i©^ h7-f ^SR^^^fcgP^lC^ttSGa NSS 1 _h 30 

mWZ, ^«B<7)gH?lJ^(6]t ELO/t^-XDMffi^r&l 
<h£— *Oa = n b^ffif-S ICf -5. El 
1 1 CtC^f mX'te. G a 1 ©^MJifC. < 1 - 

ioo> jjizuzmtETzz. b^-f zr&VKnmn&mtz 
s i o,mt£H<D&mmi 8 a*. mt&B&mo&oizm 

* B CDE^iJ^[6] £ E L O/^- >©5£&£|n] <t £ — gc£ 
*Oa=n b*t fi )jar-r*«t'5C-r-&. 40 
[0 2 14] Ctl<=>©EI 1 1 A. El 1 1 B$5&Ztm 1 1 
CiZ^-rmX'it, m^B(DjSSA,tELOA^-><7) 

ftT, C©lfigS«J;{CELOfCj;0GaN&¥#{£ 
©S6&BI 1 8 T-S^tlfcgfl#-efcL *U*B<Z>«i&&Hg*< 

[0 2 15] tt*. A, SAi <£>J§ oiCfJ, fMMRl 8 50 
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n. Ga NIS 1 ±©ffi*Wteg(C^M 1 8 
TS«^lCit<ST-5t, fi£g»©itea I a»^|6]±$i±2> 

[0 2 16] ELO/t*->©HJ«tt—«:WK:b 
= &~2 0(im, I«BOflaitt-»Wl:2 a = 1 0 0 
~ 1 0 0 0 AtmTa&D. dtl'icD^/h^*''^. b = n 
a 0«^HSLTI^^^> <S(CC*l<E>lC*B^-r£EL 

[0217] c©«jfias«*ffl^T*i©*«fi»iBtra 

«fcGaN*¥##U-tf*»ifi-r*«£K:tt. MA 
fcj. El 1 1 A. El 1 1 B&cfctKEI 1 1 Ctr^f ^-rtlfr 
W*jfiS«JilC*-r. ELOCiOnSGaNl^ 
&JS£fc:j&R£-fr;fc:». :©nIG a NIB_hfc: U— tf# 
ISf^t5GaN*###l^SSt5. JhEfiW 
O i t 1 Wi i l^iT^ 5 Of, I&93£*I9S 

[0 2 18] ,T©fSIW©lfl3©|gj5g?I2<SfCOt,>T 
KWr*. fBl*«fc^Sg2©*«g»|glC*l>Ttt. Ga 
NISI ©fR«Btt*K£iHK:;bfcD. ««5t*l©IEH 
ft «W K £$>] L T t » S . 

[0 2 19] tC5f, «ig*«©SBfif$^*TJE2/£R# 
fete. «*B©E«c*ffi*^to-a-T^^-n>y*fi 1 

^—?<DBl$.£i&Zf77'(*>b<DJjmz^>^TWtW-r 

[0 2 2 0] tm, GaNSfilttaWTSSft 
*^3t^»««E«*!ttfPG a NM 1 MLtai 

7 7 -f * > h £fr 3 Z. £ Bl^T-afe 5 . 
[0 2 2 1] S«B^I«iIi:tifcoTa 

©^3©HJ6^ffi{C*5UTtt, El 1 2 tC^-TJ;^lC. ffi 
^B*G aNlSl <D±ffi\ZlofziTmffl&)\zmm-r2> 
<DX"\tU<. &fe<Dmtz.rt&2>-B:Z\ZtifzK>m 
®.B<Dmm%¥ft («SiB©f«iLTIi2«) tCb. 
C©g|5^$:^fi!:^^T7v-1'^>h-x'-^ 1 9 
Ell 2IC*3UT«, EI2tC^-rW-J£^TttJD£*l.fcffi 
«BtC^q]*^tLfc. 
[0 2 2 2] ^c^3, G aNSfil Sffii^a*^ ©fiKfilC 

««A*SFC^#:U<i:^&ifO|BUH*«fiC0 5*««. Ell 2 
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[0 2 2 3] 0 1 2 KijVf «fc?&77-f hV-? 1 
9 501 3 tC^-f «fc -5 IC, G a NStt 1 ±»C«[ft1SiBf . 

*t<i>i\9 - - > ^-/p -t x it s ->*x h ©s^tig 

[0 2 2 4] fcii. ±m07y-t *> l 9«. 

#<£^fc>-e-©3-&£-r. t*»cbffl 10 

[0225] ±m&>n<Dz.}i\tmi<DmmMmiim&-z 

[0226] ^i:, c.(D^m<om4<DmmmWiiz'Z)^x 

Sfflti. 0 1 4«d©^4<D§ygl^K:fc^Tffl^-5 20 

C©SfS4©f&!®ffi^[C;fc(,:>T«. ffi«EB*tu-ifx 

ZT. V— tfX K7-fy3Bffi«BA^ 5 0 umSklM 
ntl>5. d©«^, mTM&2 Ctt2fflO««B*«* 

snscicas. ±12^*1.© dtfctgs 1 ©HM^igi: 

|«t*5<DT, IftW£ i ijal&-f -5. d©fi4©SlJgfl2ffi 

[0 2 2 7] *IC, Z<Df£WO%i5<DmffiBmz-3^-C 30 

G aNS1S?£r^:-r 5 P®0"C I a5-S>. d©GaNS1£l«n 
^T-Cffi^<4Tfe-5 0 GaNlSlBRI, A 

ISfcttMBMOfcffltSotfciK CCGaNS 

NO (11-20) -X\in\zMZ.iX4 0 

wicie^ju < i i - 2 o> ^rsitit^-r^ < i - i o 
o> *i6»c^jA{*2 o~i o o ummts-cmwmzmm 

LT^S. fcj£U (11-20) (1-10 40 

0) SlSliSAtliATfciU. 

[0 2 2 8] C©fS5©2Ufi»lBfc*3^Ttt. 0 1 6 \Z 
m-T£?\Z. V— tFXh^-f :/3KWfc— ft©*®** 

(1-10 0) #|fr|©3St£B©?iJ£riI0. ^O. tf 
X h 7 -f ^ 3 d ©f®«c B ©5*J ©|8j©«« © t» ^ttjfi {' 

tt«-r*«k5K* : f««2*«iiljesti*. C©«£, 3K 
c©»5 0S6«g»J8»cj:ntt. $6 1 ©ftffiJgflB 
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[0 2 2 9] Z<D5£W<D'm&<D'0mwm\Z-D^T 

KMt*. 0 l 7 tz^-f ±5C z<nm6<n$tMMmiz 
iSHTtt, ^5©|gJ6^ffit|^«I^GaNa«l*ffl^ 
U— tfX h5'f^3»C3pfTft— ^©igffi** < 1 - 
10 0) ^ftCDMtaB^JSriiO. te*©«ffi«tdO« 

«B©5>j*»6«nfcte«*ai-6^c-c, $2 3 ©£]£&£ 

£©«*. Jfc^tt 2 »::«:«« B©3*JttfSK 
Wfc**ft&t». JhE^©dt«Sl 8*5<fctfSBl© 

ltt^?r«BS-r^.o COI6 

[0 2 3 0] JfclC, £©3fi9i©Si7©*«S«H6K:tH>T 

IS^tS. 0 l 8 Cjftf J; o tc. u©^7 omMMmiz 

-5^*. u— tfx h5-f ^ 3 tcspfr^— *f©ag®a<^-rn 

(1-10 0) #|6]©M*£B©3aj©fimc<ftMU 
U — tfX K5-f :/3^;i©^«B©?iJ©fltJ©W!£© 

T. fg5©*i6^8g<fcS&-5. Z<DM£i. mTmM2K 

\tmwiB<D^mmnm\z^^tit£^o ±.mEm<Dztiz 

SS5:fe£tfm©*Jte»ll8£H«T?**©T?. lfti£t 
SSTSo £©»7©^JSJBJiK:J:;fttf. %iie>$ZM&m 

[0231] mz, z<D5£wcom8 <Dmffimmiz-3^T 
Rwt*. ei 1 9 fc^-r=k a tc. zoimsommmmiz 

*5^T«. ^5CDHJ£^flii:H^GaNaiSl*ffl^ 
h7-f ^3 < i - 

10 0) ^[6]©flP£B<D3aj£ffl9, *&*®«ffi**C©fi 
« B ©?iJ{Cifi B ©5>J 4: B © 

^©RSncfegU ^O. U-lfX h^-f ^3*«B 
<D?Hfr<b 5 0 ymJi(±gin/te«S;jl-5>*-C, ^ 5 ®H 
«»J8i:*&*. *^ffi^2('«ffi«B(75^J 
ttl*^*tl4. ±EM©uiHS5fcJ;tfSl CD* 

nffiMmizzm*. m 1 ©n^ffit^^^fij^s^s 

[0 2 3 2] ^(d, dO5E^C0^9CDSIi6^li{C-pt,iT 
itt^-T-So 0 2 0tc^-TJ;5(c. dco^9©*Jffi^ffi(c 
*3UT«. ^5©HJg^i:|^«l?5:GaNS«l Sfflu 
5^, U-lfX h7-fy3{'¥fT^— OWfflffi^ (1- 

10 0) ^[SjCO^BCO^J^^SitlfefirM^jlO. ffi^ 

©saw** c ©ffi« b ©yij (cifi <mm-r z>mt& bopil^ 

{Ctt^B©^iJttl*-^*n-2) 0 ±ffi^©Cli:tt^5 
^. C©m9©**fi^«gfcj;n«. fRl©#EK»tt&n 
[0 2 3 3] ^CfC. C©KW©JB1 0©*«5WI8K:OC». 
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l»>4G a NS« 1 Swt¥iiiHf**. uOGaNlS 
1 te. ^«B*<GaN© <1 1-2 0) -%m\zmZ.lX2 
0 0 tfmlHIH-ea»IWK:EJ>ILT^*ca:*|»l>r. m 

So C©J§£. $f«t2 (~«ffi^B<D^iJ«2*-^Sn 

[0 2 3 4] 021 iZ^-t <fc 5 IC uCSlO ©HJSfl? 

S> ©it OK«J©«« B ©?U t <DM<Dmi$.<nt¥9itt&iZi(L 

i^J£T'&s©t. mmzttsfa-fz. :®iioo» 

iCitlll m 1 
t?^S. 

[0 2 3 5] C1056W©»1 l©sgJfi»!8»ro^ 

t>SG aNS*££^-r¥®BT&-5. COGaNSil 
HnS-eCBJfiTJS. fcfc'b, GaNMlliR 
®. ABSifciiMffl^&WfeWT&oTfeJ;^. £©G 
a NS1S 1 KiiUTte. W-mifc4aL&Bffl&^ttiikfr>o& 

aNffl (1-100) *[6]tri®t*tt'Mffi-r-5^B^ 
(1-10 0) ^|P]<tIfi3c-r-5 (1 1-20) ^f&]tC0iJ 

a«4 o o uTtimmTmrnffHzmmhT^z. tztcL, 

(1-10 0) Jsfai: (1 1-20) *[6j££Att#x. 
[0 2 3 6] Z\<Z>mi l<nmffiBU\Z3$\,*T\Z. EI 2 3 

fimtsSLB&mo. u— tfx h^-f ^3^c©« 

Bt^ns. C©t!£\ $ff«2 K«B«B©5tJ«S£ 

[0237] -jk\z. z\<Dmw<nmi 2 (Dmrnmrnz-o^ 

El 2 4 t-^f«fc 3 IC. £©m 1 2 ©Sljgfl? 
ffi»C*JV»Ttt. ^1 lOSItt^^GaNSfil 
SJBH***. tfX h 7-f^3 K:¥fT&— t3©SBffi# 
SPSBSriiO. ffi^OSS®*<C©M*«B©5»J^e>f!infc 

mi i (ommmmtmts.^, z.<dm 
±fB^^ractf±mi i*3j;tfsgi <Dnnm&iim&-c 
nts. m i ©*»»iBtn«ft:!Wjass*ct*«-c* 

-5. 

[0238] z.(D5&w<Dmi 3?>mmMmz-2^ 

TWtWTZo EI2 5 fC^-r<fc-5tC. dco^l 3©SH;5Sffi* 
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Efcist-Ttt. mi lOHWi^GaNSISl 

ti-rnt>fR«B©Wlr{4BU. U— tfXh^-f:/ 
3 C ©#t*£ B <»ffl<DffitsSt.<ntp£:tfmz&W? S cfc -5 K 

* : FfR*2*«ia^*n*^i-c, mi i©^«g^figta^ 

^ffi«2lc«m«EB©5iJ«|gKWfc^ 
*ftfto». iEHJI-©cittSi l*3<fc^micD^M^ 

10 £.&T'$Z>. 

[0239] tc, cnftwomi 4com:MBmz-D^ 

T«Wt4. El 2 6(C^fckpt', £©m 1 4<nmMB 
8K*S^Ttt. mi l©*|fi»«<fcR*ttGaN3«l 
SflJUS**, U— tfX H7-f7'3lcW^- rPOSBffifl* 
MS£B£iI0. te*©SBiB3^i<Offi*B©5>J»ria<T»» 
-r-S^Bt^-W^CO^BtOffltCteML, fro. U 

— «f x h 5 •< y 3 &mm b a> <=> 5 o u m£K±.mnfc&m 

mi 1 oHIf ItSft?.. d©*l£i. » 
f««2llHt«Bttlx(i:t£n5. iEWlttt 

20 mi ns&zfmio&ffiBmtmux'&zvT'. mm* 
*i»-r*. c©si4o«t»iic«kntf. mi©sns£ 

[0 2 4 0] ^(C. CC^CDll 5<Z>mffiB&lZ^>^ 

TWtW-?2>. El 2 7 (c^-r«t5C, :©n somMB 
fiHC*5t*T«. mi 1 ©*fcffia&.i:l3«£tGaNfi«l 
U—tl-'X b5-f ^3 (C¥ff&— o©aS®fr 

ffi^Bfr<=>gtnfci£g£iitK te*©s8iB*«cofi«B 

tCitt<IB»r*«l«B ( i:^-©*©ffl«Bi:©BC(ill 
U fro, U— tfX h^-f ;/3fr*ffi*l£Bfre> 5 0 «mK 

30 ±«nfctea*iisjSTf. mi i<nmmBmt.mts.2>. 

C©*§-&. *^M«2 tC«M^B©^>J« 1 #-&$*lS. 
ifE^WCltttmi l*sJ:ac»lO*|fi»iBtBI«T 

•5. 

[0241] ^osg^romi 6 <Dmmmm\z-z>^ 

TiSJ^-r-S. El 2 8ttC0Sl 6©^Jfi^^{CfeUTffl 
<^-5>G a Nil 1 Sr^T¥BEI"tr*'5. CCGaNifi 
ltt, ««B**GaN© (1 1-2 0) *(6]f:^Jx«2 
40 0 0 tfml«IHT?H«WtcE5>JlxT^<&C4:*|»^T. m 

1 1 (nmrnmmz^xm^itG a nss i ii^^x-fe 

So 

[0 2 4 2] El 2 8 \Z7K-t£o\Z, Z\(DW, 1 6 CO^MB 

mz*$^T\*. v— yx h^-f 73*ip}rr-5is*£B© 

3 K^fffc— *t«ffi®^ctie©ffltSB t^-ne>©ii[<* 
^JofflJSBtroffloffiWw^^ifiJcfeB-r-oio ±c 
E(no:iliii i *5«t^m i ©I^M^SIt^Ta&s 

so ©t, ift^<&#fflS-rso c:©mi 6©ss]6fi^sifc«fcn 
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C0 2 4 3] C«05BMO^I6»IHC-3^T*#W 

z t)Oiitt<, c©«w©an5wsai=a^< &a© 

C0 2 4 4] ±«©saB»l^*i»T*tffcf* 
fit, ffitt. S«, iSSH^fe. JB». :/o-feXtei;«&< 

fit, «+. £«. ftSA^ffi. fldt. :/n-feafc£*JBn 
Tt>«fc<^. 

[0 2 4 5] JMfcMfCte. PJAH ±a>O^SS^lC*5 
UTtt. C©f£fE£SCHtti£©G aNMf#U- 9"* 

1$, 0flA.fi. DH (Double Heterostructure) fltjg©G 
aN**i#U- t^S8itfCigffiLTt>«k^£<fctt*>^ 
5 A.. GaN^y-f *-K©S£j&f::jgfflLTt>«fc 
<, * ecfiG a N^F ET^G a N*Af 
#-7h5>yX^ (HBT) U£<nm.\\Jfa 1 &\ I I- 
VS(t&ll*#* ^fem^fT*^ fC jgffl L T t> £ 

[0 2 4 6] ±ifi©S6ifi»igK:fe^»rtt, MO 

$ffi®fi0flx.f;f R I ECi^^cH^-fX-^ >^l:J;i5f 
[0 2 4 7] 

<=>&^<k5fcgfl;%3U I I -V»|{t^*¥##:a«. 
& -5 1> »S^ttS«±CfllJft. 0flX-fi¥ 

£d<fcrt<T#£., Z.<Dtz<sb, 

^»T-m^ttfeiS < ft»ifr©S-«©iSi? £0£KTS * £ 
[0M©ffi*&afti8] 

[Hi] C©36W©«l©SM6»IBK4J^Tffl^*Ga 
N £« * St" 0 *5 <fc tXBf ffl 0 T & -5 . 
[0 2] uO?8i®01 ©SgJSJE^fCiS^Tffl^SG a 

[03] CO»W©IBlOSM6»«fc*^Tffl^*Ga 
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[04] CO^i©l 1 OiffiillCfeHtl^SG a 
[05] d©«W©fSlO^)S6»J8»C*^Tffl^*«Jt 
[06] £©fgi§li©gn ©f^SJggtC&^Tfflt^G a 

n a« ©te ©0>j * ^ -rw-m 0 -c * •& . 

[0 7] C<D5£W<Dmi<DmMMmiz£.Z>G aN&*m 

^©SSifi^ffi&itt^f -5fcJ6©»fffl0t?*5. 
[08] C©fgW©!Bl ©HSS^^ICJ;^GaN^^# 

[0 9] C©%W©mi©HJg^M<Cj;-5GaN^^» 
#U-1f©SSift:£ffi£ittiJ>lt"£fc*©¥ffl0T**. 

[0 10] C<D«E©»l©*t6JB*K:<fc*GaN*¥ 
##: u — y* © ig^r ft $ 8ft W T Z> tz sb © Wf ffi 0 T » 3 . 

[011] c©»w<o«2©sei6jgiBic*^Tffl^»** 

ifi*« * iST Br 9 0 T- tb z> . 
[012] d©%W©^3©*Sfi^fi8C43^Tffl^SG 
a N»1S*^-r¥®0Tafe-&o 

[013] Cl©5!^©^3©*M^litCfeViTffl^-5G 
20 aNM^S-TTOiT^S. 

[0 14] C©^Oi4ffliIfIl:J:5GaN^ 

[015] ^0»l©S4©S8i»ii:±5GaN)R# 
U— y-*©«ifi*ffi<£lftWr * fca6©¥®0T-£> -6. 

[016] z\comncom5commmmiz^^G aNP 

[017] C©fgBJ©ffl6©|£fiS^<St::<fc<2>G aN&# 
[018] C<0«WO«7©HJeiJ!iC«t*GaN*# 

[019] ^©%^©^8©SIJ6^|gtr<t-5GaN^# 
##l/-!fO«i*S*RH'r«fc»Oi|£fH-P*4. 

[02 0] r©fEi©S 9 ©*»itJ;I.G a 
##: U — tf © §t it ^ ffi £ Ift 9! f -5 fc tb © ¥ ffl 0 T $> -5 . 

[02 1] r©^ii©S 1 0 ©HWiCi^G a 
I/— tf ©ISit^ffi £iftlP3-r & fcJ6 ©¥ffl 0 X'$> 

*. 

[0 2 2] :ffl^©$HO*I»il:J:5GaNI 
l^— !f ©SSit^ffi^lft^-r ^fc*©¥M0T$. 

40 

[0 2 3] d©f£fE©Jfll KDmmmm\Z^^>G aN^ 

[02 4] C©IEi©Il 2©fg«<£(c£&GaN£ 
y s ©igjfi^ffi$aft^-r^fcae)©¥ffl0T-& 

•5. 

[02 5] C©%!3©^ 1 3 ©HW1IC<):I.G a Nf 
**fleu-' *f©Sift*ffi*ltt^-r-5fci*©¥ffi0-e& 

■5. 

50 [12 6] C©^©Sl4©HUeiCJ:5GaNI 
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[02 7] £©«lfl©Sl 5©*i60liK:J:*GaNJfc 
[0 2 8] 6©*MSJBI6KJ:*GaN* 

u— \f <n m ifi^te * m. m t « rz © <D¥-m m x- $> 

1 • • • G a NSfi, 2 • • • SS^fli*. 3 • • • * 10 



*1fX h7-f 7. 5 • • • niGaN/t-;77l. 6 • • 
• nglA IGaN?77 KB, 7 • • • niGaNM 
8 • • • 9 • • • T>H-7 P I nGaN 

9HtV5±m. 1 0 • • • plA 1 GaN + t^l, 1 
1 • • • pSJG aN3fc#SJi, 1 2 • • • piA 1 G a 
N*5y Kg. 13 • • • piGaNn>^^M, 1 
4 • • • U -y v. 15. 1 8 • • • 16 • • ■ 

n#Jftffi. 1 7 • • • p#J^ffi. 1 9 • • • 77-f^> 
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